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520  €ortefpon5en5blatt  btt  ©cneralfommiffion  &er  (Beojcrffcljaften  I)eutfc^lan55. 


ma^  btt  ^ni\^i  cine  \o  fufeHIc  Untcrfd^ifi^uno  madden 
tvk  cr  toill  (bicfer  Uhtcrfd^icb  ift  toirllid^  f€§r  fd^cr 
gu  t>crteibigen>  tpetl  l>cr  S^oHeftibbcrtrag  fiir  ben  in* 
biutbu€llcn  S(ibeit§ibertrag  ©ebingungen  t)orfd)rcibt, 
bic  tl^oretijd^  tocnigftcnS  |r€i  bleibcn),  fcinc  ©tcl« 
lungna^ine,  toic  aud^  bieicnigc  fcincr  5|part€i,  b€« 
tbcutet  immerl^in  cincn'  gtofeen  ©rfolg  J)cr  ®e»pcr!« 
fc^after. 

aWan-  mufe  namlid^  gugcbcn,  ixtfe  ber  SBiberftanb 
bfrSntcrefficrtcn,  tDcmoiftcnS  aurSeit,  alS  bcr<Sicfe^ 
enttour^  Dorgclegt  tourbc,  cin  fel^r  l^fHgcr  getucfen 
ift.  '  S>TC  SJcriwtcr  ber  8(rbeitgcbcrt>erBdnbe,  bcfon* 
ber5  einigc  ^rdfibcnten  bon  ^an^isfaminernv  5aben 
fel^r  leb'^aft  bagegen  ^roteftiert.  „S&enn",  fo  f<igte 
eincr  bon  i^nen,  „bq^  "©efcfe  ben  i^oHeftitJDcrtrog  be*' 
ftdtt'gt  fyiben  toirb,  toirb  bie  ®ch)erlfd^ft  fid^  idbeu 
5cit  gmifd^cn  $lrbeiter  unb  ^rbcitgebcr  ftellen  luollcn. 
!I)ic  Hrbeitgebcr  l^abcn  bann  nut  ^ifd^cn  ^oHeftib* 
Vcttxaq  unb  ©trcif  ju  todl^Icn." 

Slocr  aud^  ibie  Slrbeitcr  toibcrfetten  fid^  bet  2In» 
nal^me  ibeS  OcfetcnttourfeS,  toenn  aud^  auS  anbcrcn 
(Briinbcn.  ^m  Qal^rc  1906,  <iuf  S)€m  ^ongrefe  ^ 
3(mi€ni&,  unb  1910  aaif  bent  '^ongacefe  au  3:i3uIoufc 
l^t  bic  Confederation  Generale  du  Travaille  (®e* 
tncrifd^aftScenitralc)  gegen  ben  @ntH)urf  ©tellung  g€» 
nommen.  „S)a  bet  ^ottcftittbcrtr^tg",  luic  SWerrl^cim 
erildrtc,  ,,nur  burd^  bic  ©etoct^fd^ft  criangt  inerbcn 
fann,  miirbe  barcruS  bic  obligatorifd^c  ©elDcrffd^ft 
cntftel^en."  Unib  er  fiigte  l^inju:  „SlBenn  c8  cin^n 
obligatorifd^n  ©erBanb  gebcni  foH,  fo  barf  baS  nur 
bad  @rgebni&  beg  -getocrffd^ftlid^en  Skimp\zS  fcin. 
a5ft  e§  aber  inol^l  raKam,  bent  ®efc<?c  inbircft  bk 
Segc  fiir  bic  ©ntmidScIumg  3u  Q>ici€r  SBcrpflid^iung 
an  ebnen?"  @r  bcfurd^tcte,  bafe  Iber  (Staat  mittelS 
cincS  fold^n  (Skfc^eg  toon  neuem  i>erfiid^cn  tt)iirfi)e, 
bad  ©treifred^t  ober  bad  Coalitions rcd^t  ju  crbrudEen. 

Sluf  bent  Congrefe  au  Xouloufc  l^t  Dlenarb,  b€r 
Sefretidr  btd  XcEtilarbeiterijcrban'bcS,  gcg^n  bie 
gleid^en  @in>tDen'bungcn  ben  ColIcftil>bcrtrag  bertei* 
'bigen  miiffcns.  ©r  fa^  baran  „ein  in  bie  Q^etoexh 
fc^aft  DerpflanateS  !onftitutioneIIcg  SRegimc,  mo* 
biird^  bie  Strbeiter  in  bie  fi<tge  fommcn,  mit  i^tcn 
IHrbcitigcbcrn  auf  gleid^m  ^Jufe-e  iiber  bic  SlrbeitS* 
bebingungen  gu  berl^nbcln.". 

S&al^rfd^ctnlid^  luirfb  eg  nur  luraer  Qcit  Bebiirfen, 
urn  aud)  ben  rebolutiondrften  Sl.rbeitcrn  florau* 
madden,  bafe  bad  neue  ©efe^  nid^t  auf  cine  @in« 
mifc^ung  bed  ©taatcS'  in  bic  S3eaier)ungcnj  a^i'iMcn 
Strbeitgebcr  unb  Slrbeiter  angclegt"  ift,  fonbcrn  bofe 
eg  im  ®egentci(  fid^e  ©ar-antien  fiir  bie  ^dtigf-eit 
ber  Slrbcit^rbemcgung  bietct. 

Uebri^cng  fytt  ber  deferent  in  biefem  Sinne  ben 
primititjcn  Xejt  ber  9^egicrunc  gednbcrt  un'b  fo  (b-en 
CJntlourf  Ujor  ber  hammer  berteibigt.  SBie  er  fo  aug« 
gcaeid^et  fagte:  „S)a8  (Skfefe  todrc  fd)dbli^,  li>€nn 
e§  ben  loUeltiiJcn  StrbeitSbertrajj  reformiercn  ober 
Id^men  roollte,  eS  ittnrb  jebod^  nu^lid^  mirfen,  tocnn 
eg  biefen  neuen  tRcd^tenv  bie  bie  alten  dldf)men  ^u 
bred^en  brol^cn,  ben  S33€g  bereitet.  ^ag  (Sefe^  foU 
meb^r  cine  SJcfd^Ieunigung  nod^  eine  SScrabgerung 
bed  SSertra^gmefen^  beatoedcn."    . 

<&d^liefelid^  fyxt  (Srouffier  gana  Ijoraiiglid^  bi€ 
SBid^tigfeit  beg  CoIIe!tibl>trtrageg  fiir  bic  Qufunft 
beg '^roIet<iriatgflargelcgt.  Woeen  bic  Snftitutioncn, 
bic  *biefeg  neue  ©cfe^  erl^ifd^t,  fcin  toie  fie  loollen, 
obligatorifd^er  SBcrbanb,  a^angSlocifeg  <&d^iebg» 
geri^t  uflo.,  eincg  ift  fid^r,  bc!^  man  nadfy  einer 
Crganifation  beg  JBcrufeg  trad^tcn  unb  ba^  bet  ^oU 
leftibbertrag  eincg  5Cageg  fiir  ben  ganaen  ^eruf  cin* 
l^citlid^c  Slrbcitgbebingungcn'  f<i^ffen  toirb.  S)er 
^oHeftibberttag    tmU   bie    Eteeitgbc^ngungcn    beg 
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ganacm  SBcrufcg  rcgcin,  cr  toill  fefte  9?ormen,  ein 
^erufggcfefe  fdjaffcn. 

®urd^  biefc  9lcgelung  toxidb  fofort  bic  alte  SBcr!^ 
ftattgorbnun^  erfe^t,  bie  nad^  ber  SBiHfiir  beg  5h'= 
beitgeberg  gefd^affcn  toirb  unb  beren  @inT)altun^  ber 
Code  Civil  bem  burd^  (5inaeltjertr<tg  berpflid^teten 
5(rbeiter,  ber  Iburd^  Unterfd^ift  ibeg  Contrafteg  fid) 
aud^  l^icrmit  einberftanben  erildrt  Tjatte,  a^r  ftreur 
gen  ^flid^t  mad^te. 

©i^dter  fann  ber  ^olfe!tibl>ertrag  aU  bie  aHge- 
mcinenSrrbcitgbebinoiu.gcn  umfaffcn,  bic  ^^utc  burd) 
bag  ®efet  f-eftgelegt  loerbem.  Skig  ©cfe^  iiber  ben 
tood^entlii^en  Dtul^tag  a.  ^*  ift  ]^eutautage  in  granf^ 
rcid^  fo  fdjled)t  iburd^ful^rt,  hJcil-  einerfeitg  (bie  rigo* 
rofen  83eftimmungen  ibeg  ®cfe^cg  fcl^r  fd^toer  an« 
toenbbar  finib  unb  tncil  onbererfeitg,  menu  man  fi^ 
auf  fd^ad^  ober  (©d^cinorganifittionen  berldfet,  bie 
Stbfommen  bon  neuem  a"^  Hugbeutung  beg  §lrbei= 
terg  fiil^ren  lonnen;  fpdter  tocrben  bcrangcmcinertc 
CoIIe!tibt>ertrdgc  bem  ©cfe^e  eine  grofecre  Q^e^ 
fd^mcibigfeit  geftdtten  unb  'boburd^  eine  grofecrc 
9Birff<xmfeit  berleil^cn.  SBenn  bie  ^oHeftibbcrtrdgc 
erft  cinmol  in  ber  neucn  gcfe^nd^n»  gorm  ein* 
gefu^rt  finb,  tocrbem  bie  ?trbeiter  ebenfo  fid^erc  unb 
nod^  fic^rere  ©arantien  l^ben,  a(g  bieienigen,  bie 
l^cutc  fiir  fie  bon  bet  ©cfc^cbung  toerlangt  toerben 
miiffen. 

@n!Mid^  unlb  gan^  befonberg  beftdtigt  ber  Col* 
le!tit>t>crtr<jg  ben  neuen  ©rfolg  ber  ^Trbcitcremanai^ 
pation,  Ciinftig  ioerben,  ban!  bem  Coalitiongred^t, 
bie  §frbcit^r  mit  il^rcn  Sfrbcitgebern  big!utieren',  urn 
gemeinfam  ibie  JBorfd^riften  fiir  bie  einen  toie  fiir  bie 
anbcrcn  fcftaufc^en.  Hnb  nidit^  fann  beffer  'bartun, 
big  au  toeld^cm  (Srabe  bie  Cned^tfd^ft  beg  5Irbeiterg 
geminbert  toirb,  alg  biefe  crftc  SBorbcbingttng  burd) 
ein  (Skfe^  Ic^clifieren  ^\i  lajfen. 

2Bcnn  eg  nwl^r  ift,  bai  Ibie  franaofifc^e  (Scfe^j* 
gebung  oft  bag  SBcribienft  I)at,  ©runbfd^c,  ^bic  in  an* 
beren  Sdnbern  fd^on  mcl^r  bcrluirflidjt  toorben  finb, 
aum  *®efefe  au  er^eben,  fo  toirb  biefe  S^atfac^e  nod) 
einmal  bema]^rl)eitet. 

S>ie  ^rofeen  beuifd^en  ober  englifd^en  Organifa* 
tionen  f)aben  fid)crlid^  cine  biel  auggebeljutcrc 
gJcajig  beg  CoI[eftit)bertrageg  alg  granfreid^.  5lbec, 
fobiel  id^  tocife,  tourbe  noc^  in  leinem  anbcrcn  Ean'be 
biefer  gortfd^ritt  burd^  bag  ©cfe^  beftdtigt. 

^arig.  Albert  3:|omag. 

Sfttd  btn  betttfd^en  Oetnetffc^afteit* 

Sum  JCobe  SScbelg  ^aben  hid^et  nur  einigc  ®e« 
toerffd^ftgbldttcr  Stad^tufe  bringen  fonnen,  ba  bei 
ben  meiften  D'lcbaftiongfd^lufe  cin^etreten  mar,  aid 
bie  SCroucrbotfd^ft  einiraf.  JBon  iben  borliegenben 
il^ad^rufen  geben  mir  l^ier  einigc  furae  Slugaiige: 
wSScrgarbeitcraeitung": 

%ndf  ben  ©emertfc^aften  mat  9ebel  aUejeit  ein 
matmet  greunb  unb  eifrtger  gotberer,  ber  immer  unb 
elnbringlid^  bie  (Sinigfeit  aller  $Betufg(amerat>en  em^fa^I, 
o^ne  Untetfc^icb  bee  (onfeffioneHen  unb  ))artei))oUtifc^en 
©efinnung,  toeil  er  in  bet  abfoluten  (Sinigfeit  aUer  ^r- 
beiter  eineg  SBerufeg  bie  befte  &c\t)df)x  fiir  gemerffc^aft- 
U(4e  (Srfotge  fa^. 

„Correfponbcnt  fiir  S>eutfd^lanbg 

93ud^bruder": 

SBebet  ift  toon  je^et  ein  entfd^iebenec  ^efiirtooTter 
einer  gorm  ber  ®en)erff(i^aften  gemefen,  mie  mir  fte  nun 
sum  ®tEid  in  ^eutfd^Unb  ^aben.  ^ie  @int;citU(^feit  mie 
bie  9leutralitat  ber  (Bemerffc^aftgbemegung  murbe  ^toax 
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f)1)on  auf  bent  CHfenac^er  S^onQteffe  1869  oU  9lottoenbi0' 
feit  anerfanni.  1872  toaxh  auf  htm  (Sxfnxitt  ®ek9erf« 
fci)af<d(on0refTe  btefed  (StforbernU  abermaU  btioni,  abet 
H0(^  tm  Sabre  1900  fanb  ftcb  Sebel  beTanlaftt,  fflr  bie 
3elbftanbt0feit  unb  92etttraIUat  ber  (S^etoerffc^aften  mH 
l5nergie  einjutreten.  @ein  bamaager  ^orttafl  fibet  bie 
,c>)emerfff^aftdbetoe8unfl  unb  bie  poUiif(^en  ^arteien' 
crfc^ien  aU  ^rofd^Ure  unb  ffai  sur  enbUdt^n  fttantng  in 
Dtefer  gftaee  bie(  beigetroflen.  "tai  9ebel  trol^bem  1893 
iiuf  bem  ftdlner  ^aiieitafl  einen  (|To(en  ^efftmiSmud 
uber  bie  ®e)oerff(^afidbeme0un0  Munbete,  erflart  M 
nud  ben  Betlber^attniffen,  benn  bie  toirtfd^afttic^en  Cr* 
ganifationen  bet  ^Itbeiter  lagen  butd^  bad  @03iaUfien« 
gefeb  niebetgecungen  noc^  am  IBoben. 

Den  SucbbTUcfern  toat  IBebel  fd^on  in  frfl^efkcc  3eit 
3ugenei0t.  ^m  Sei)>)ioeT  ^OTtbilbun^dbereine  mot  er 
ein  fe^T  beliebier  f^orlragenber  unb  audf  fonft  bei  ben 
^eipjifler  Stoffeflen  ein  immet  mlSfommenet  @a|t. 

„3  0 1  i  ^  a  r  i  t  a  t"    (99u(^uidtcretl^ilfikirbciter) : 

Sebeld  un0eftiimed,  bottoartdbtongenbeiB  Zvnpna* 
ment,  feine  ^inrei^enbe  Stebnergabe,  fein  unennfiblic^d 
^irfen  unb  SiamHen  ffli  bie  poliixj^itn  unb  loirtfc^aft- 
lichen  Sforberungen  ber  9(rbet1erflaffe,  f^ai  i^n  sum  Sik^ret 
bet  Vlaffen  0enia<!^t,  bie  mit  t^eritauen  unb  Qere^runfi 
)u  i^m  aufblicfieit.  9li^ti  loor  imfianbe,  i^n  bon  feinen 
3ie(en  unb  3bea(en  abaubiingen;  meber  bie  ^^erfelgun' 
gen  feinet  ^iegner  no(!^  bie  fd^erfken  ^\d\aUWd^t, 
bie  i^m  auf  fetnem  SebendUiege  nit^t  tifpaxi  bfteben, 
fonnien  biefen  ^euergeift  nieberringen. 

^t    «?roIetarier"    (gabrif arbeiter) : 

!^ie  beuifc^en  (Ben)er(f(baften  betbanfen  93ebe(  fe^c 
Did.  (&t  f^ai  nxdfi  nur  mit  i^nen  gefambft  gegen  bad 
Unierne^mertum  unb  bie  Slegietung,  er  f^at  aud^  fftt  fie 
gefiritten  in  ben  eigenen  9lei^en.  Vii  ni>(!^  manner 
^^adetffi^ret  ben  organifatoiifc^n  Stebenbu^Ier  boO  9RiV 
ttaucn  toad^fen  fa^,  tiot  Sebel  fil^on  enetgifci^  unb  erfolg- 
rei(^  fiir  bie  (Skmetffc^aften   ein 

9lidbt  mtr  bie  9ebeutung  ber  ©en^erffc^afien  erfannte 
$ebe(  fc^on  frfi^a^iifir  fonbern  au4  bte  ^lottoenbigteit 
ibrer  geifHgen  <SeIbftanbigfeit.  dx  ift  miebet^olt  ben 
'IPorteigen^ffen  entgegengetreten,  bie  aud  ben  (Bttotxt* 
fdbafien  ,9lefrutenf<i^u(en'  ber  fosialbemofratifc^en  $artei 
mac^en  tnotitttL  .... 

Diefe  ^teflung  su  ben  ®e)oertf4aften  etfl&rt  eS  audi, 
bat  ^ebe(  toieber^oli  in  fc^toierigen  (Situationen  su  9laie 
ge)ogen  lourbe.  SHd  im  3a^re  1907  bie  9)erliner  SRaurer 
attem  9(braien  ber  Organifation  sum  Xxo%  in  ben  ilam^f 
treten  tooSten,  etfud^te  ber  Serbanb  Sebel,  feinen  (Sin* 
f(tt|  bei  ber  9rbeiterf(^aft  aufsubieten,  um  ben  ttamp\ 
3u  ber^inbern.  Unb  S3ebel  fam.  9{it  einbringli^en 
ffiorten  riet  er  ben  ^rbeiiern  bem  9iat  ber  Crganifaiiond« 
leitung  s^  folgen.  2eiber  bergebUcb-  D<r  ftambf  ivurbe 
begonnen  unb  berloren.  %ii  brei  Sa^re  ft^ater  bie  gro|e 
^udfi^ertung  im  )6auget»erbe  mit  einem  <3iege  bei  %x» 
beiterfd^aft  geenbet  f^aiit,  ha  toax  ed  t9ieber  83ebel,  ber 
bie  Unbefriebigten  unb  SRurrenben  in  einem  glanjenb 
gcfcbriebenen  9Crti(eI  erma^nte,  ben  ®ieg  su  fc^aben.  <Bo 
toax  Bebel  immer  bereit  su  ^elfen  unb  su  raten,  voo  feine 
ipilfe  unb  fein  Stat  bege^rt  niurbe. 

w^anblungSgd^ilfenaeitung": 

Gl^e  boron  su  benfen  taiar,  bat  bie  ^onblungdge^iffen 
cine  leb^ofte  foaioIboHtifc^e  Slgitation  entfalten  mflrben, 
ba  botte  9ebel  langft  bie  9iotnienbigfeit  erfannt,  bat  ber 
2iaai  bie  tt)irt|!!^aftli(4  ^c^tooc^en,  bie  9(ngefteSten  unb 
9lrbeiter,  ftfi^n  nrilife  gegen  bie  Uebermoc^t  unb  bie  SBiH* 
Kit  bed  Unterne^mertumd.  !Diefem  SitU  f^ai  er  biele 
S^iibe  getoibmet.  Die  $rotofoOe  unb  Drudfad^en  bed 
^(eicbdtagd  fmh  f^ec^nbe  Setoeife.  3e^n  ^at)xt  bebor 
bie    ftootlUJ^     %erfi(^erungdgefebe    ouftauc^ten,    fproi^ 


»ebel  in  ber  Steic^dtogdP^ung  bom  8.  9Rai  1871  oud, 
ber  <3taat  mfiffe  ben  ®runbfa^  onerfennen,  bat  ber  Unter- 
ne^mcr,  ber  aud  ber  fremben  9(tbeitd(raft  ®eloinn  hitf^i, 
berbflid^tet  fei,  bem  9(rbeHer  fftr  bie  ^eeintroc^tigung 
ber  Strbeitdtraft  burd^  Unf&Se  boSen  Sd^obenerfo^  su 
gema^ren.  Der  ©efebgeber  ^ot  biefem  (Slebonldt  sum 
Xei(  Stec^nung  getrogen;  inbem  er  bie  93erfld^etungdgefe^e 
ff^,  SU  benen  bie  Untetne^mer  beitragdpflid^tig  flnb. 

^S^cutf'd^er  SKafd^inift  unb  ©eie^t": 
Diefer  ftorfe  SilKe,  biefe  berebie  Ueberseugung,  biefe 
uneigenniibtd^  0ufo)o»ferung  tit  Zoufenbe,  ^unbett* 
toufenbe,  9Riflionen  mit  fl4  fort,  begeifterte  sum  ununter* 
broc^enen  93efreiungdfambfe.  3n  bem  Xrdger  biefer  bot» 
bifbli(4en  fBiSendtroft  unb  0):»ferfreu6ig(eit,  in  unferem  um. 
bergetlid^en  StugufI  Sebel  fe^en  bie  geinbe,  bie  ®ttoalU 
menfd^en  ber  ^eutigen  ^etrMenben  ®efeltfd^aft  mit  9ied^i 
ben  treibenben  ®eift ...  56  aOonote  berbro^te  0uguft 
93ebel,  ber  Xa))fere,  in  Of^fiungd*  unb  ®efangnid^aft,  ein 
ungebrod^ener  ft&mbfer  fteUte  er  fi4  immer  toiebet  in  ben 
Dienft  ber  ^eiligen  ®ad^e  bed  ^rotetariotd,  ber  er  bur^ 
ben  @osioIidmud  sum  @iege  ber^elfen  tooViit.  Unb  feine 
Vrbeit  unb  feine  Cpfet  flnb  nidi^t  umfonft  geloefen:  ed 
toudfi  bie  3o9l  ber  flberjeugten  itfimbfer  bon  Zag  su 
Zog,  bon  3a(r  su  So^r,  ber  Sosiolidmud  eroberte  bie 
Mp\t  bieler  SRiflionen  9Renfd^en,  bie  Serb^aft  unb  bie 
Organifation  murben  fleg^ofte  Wad^te  im  npittfdl^oftli^en, 
fosiolen  unb  boUtif^en  £eben.  Wdl^t,  bat  bod  oud' 
fdftlietlic^  »ebeld  XBerf  mare.  Kber  feine  raftlofe  Ktbeit 
unb  unerfd^iitterlid^e  Ueberseugung,  fein  leud^tenbed  9or« 
bilb  unb  fein  ^beolidmud  lieten  bie  ungesablten  Zoufenbe 
bon  f(ami)fern  su  i^m  ouffc^auen  in  bem  giaubigen  Set* 
longen,  mit  i^m  bon  9axnp\  ^u  itombf  unb  8ieg  su  ^ieg 
su  fc^teiten. 

«SDcr  ©tetnarbcitcr": 

Sflt  bie  9(udbreitung  ber  atetoerffc^aften  trot  ber  Bet' 
ftorbene  ieberseit  in  ted^t  leb^  after  SSeife  ein.  9lit  gtoter 
Ucberseugung  mot^te  er  in  ben  ungesa^Iten  tSerfomm* 
(ungen,  n^eld^e  et  ob^ielt,  bie  Sirbeiter  auf  ben  eminenten 
mirtfc^oftli^en  unb  fultureUen  SBert  ber  (Betoerffc^aften 
oufmerffam.  Siele  Zaufenbe  bon  j^nbiffercnten  i^oben 
noc^  feinen  begeifternben  SSorten  bon  ber  bolitifc^en  ^otTd* 
betfammlung  ioeg  ben  SBeg  sur  getoerffd^oftlic^en  Or- 
ganifation gefunben.  Xurc^  feine  9ieic^dtagdreben,  be* 
fonberd  liber  bie  flobitel  ©oaialbolitif,  maffeniuftis, 
Unterne^mertertottdmud,  toeld^e  in  i^rer  reid^en  Detail* 
lierung  ben  e^emoligen  ^[rbeiter  mii^elod  eitennen  Ueten, 
^ot  er  bet  gemertfd^aftlid^en  93etoegung  unb  (Snttoidelung 
unfc^abbore  Dienfte  geieifiet.  Sebel  (at  oflerbingd  ouf 
bem  S^arteitog  su  Stoin  s/itte  bet  neunsiger  So^te  bed 
botigen  So^r^unbertd  ber  SReinung  ^(udbrud  gegeben, 
bat  iu  Deutfdl^fonb  ber  9udbreitung  ber  @e)oerffd(aftd« 
betoegung  bur^l  bie  rabibe  (Snttoidetung  bed  ftabitolid* 
mud  unb  bie  ftonsenttotiondbeftrebung  bedfelben  grote 
^inberniffe,  bie  (oum  su  iibertoinben  fein  to&rben,  in 
ben  Seg  gelegt  feien.  Diefe  Oebenf^n  nnttben  butc^  bie 
unermflblid^e  SCgitotiondarbeit  s^fiteut,  unb  S9ebel  (at 
oft  feine  IBetounberung  audgefbto<(en,  bat  bie  ©etoetf* 
fc^often  su  einem  3^^iciu(a(b«9li0ionen-$eet  ongetooc^fen 
finb.  ;^n  litetarifd^et  93esie(ung  (at  et  tbtn^aUi  fiir 
unfere  (3a((e  fe(r  biel  getan.  ©toted  9(uffe(en  erregte 
bor  strfa  s^Anatfl  i^a^ren  feine  83rofd(ilre  fiber  bie  tief* 
trourigen,  oHem  (o(nfbred(enben  3uftanbe  in  ben  Bode* 
reien.  Die  dffentticbe  SReinung  tourbe  bur((  feine  Unter* 
fuc(ungen  aufgebeitf((t  unb  loeit  (inein  in  bte  biltger* 
Uc(en  ftreife  brong  bie  (Snttfiftung  fiber  bad  bon  Sebel 
sutage  ©efdrberte.  Die  beutf((en  SBadeteiatbeitet,  bie 
bamald  in  organifatorifcber  Sesie^ung  nod(  tecbt  f((toa(b 
toaren,  loerben  ed  niemold  beigeffen,  bat  P^  burd(  feine 
9nllagef((rift  su  einet  gefebU((en  9fiege(ung  ber  SRoiimal- 
otbeitdseit,  bet  9lu(epaufen  ufto.  gelommen  |inb.     Die 

9lc  84 


522 


CorrefponiettjWatt  btt  <5eneraIfommifjton  6er  (Beojcrffc^aften  Deutfc^Ian&s. 


hau^ttotthtidftn  Orgaiiifationeit  legten  auf  S9cbeIiS  Slot 
in  fritif(4en  3eiien  befonber«  grolen  SSeYt.  9[liS  1907 
bie  SBerHner  anauier  tro^  htt  unoftnftigen  Slonjunftut 
in  ben  ®txeif  iieien  koottten,  tpatnte  et  in  einbrinoH^et 
Seife  bot  eincm  foU^en  Befd^Iut.  Seine  9lebe  mied  eine 
fb(<!^e  SftHe  bon  ))tiiftif(l^n  (Sebonfcn  mtf,  bag  man  au 
ber  SReinunfi  (ommen'ntuftie,  et  ^fthe  flber$au)>i  irgenb- 
einet   BeTufdotfianifation    einige  Sfo^rje^nte    M    Seiiet 

botfiefianben 3n  feinet  9lebe  abet  fi^^rte  9cbe( 

tteffenb  aud,  ba|  bie  gllbter  ben  9Rut  ^aben  miifyen, 
ieberaeit,  toenn  eS  bie  ^iittati^n  er^eifc^t,  ottdf  gegen 
ben  ffiillen  ber  Sl'laffen  oitfjutteten.  C^in  fc^lei^let  (Skneral, 
meinie  ec,  fei  berienige,  ber  nid^t  ben  SRut  (Siie,  auf 
@runb  feiner  (Srfa^ntngen  in  getvertfc^afUic^en  5^ingen 
gegen  ben  ^treitbefd^lul,  toeil  bie  toirtfc^oftnc^en  S^et- 

b&Uniffe  ungilnftig  fhtb,  aufdutveten. 

» 

^ai»  Organ*  bti  SQtthanbt^  bet 
Slf})5alt€urc,  «S)cr  Slfpl^altar^itet",  fonnte  am 
15.  Sttugfuft  fcin  ge^njal^ri^cg  3w6ilaum  feietir.  5ln 
einem  Idnaeren  ^uffa^  Iber  igubildumi^nutnmer 
mixlb  Ibai^  Smifen  (b€d  xSerbanbel^  unib  ftineiS  Oigand 
QctoiiiAifit  unb  ber  ©d^toierigicitcn  g^d^t  iic  ber 
OrganifatiotU^tdtigfeit  entgegenftanlben. 

S)er  Stbre^nun^  beiS  S>a(i^bedEer47er» 
banbe9  fur  3>ai^  2.  Ouartal  ift  ^u  entnel^men,  bag 
hxe  (Sinndfymn  38175  2^!.,  bie  Stui^gd^n  50  458 
aWarf  unb  ber  ^ffenbcftanb  cm  1,  SuU  125  286  m. 
betrugen.  $Bon  ben  Sludgaben  eniftelen  auf  S^^ 
tegeluutjen  uvb  8trei!3  25106  3^1. 

S>er  grif eurgel^ilf enberl&anb  ^f^lU 
am  .®d^(u{fe  bed  2.  Ouartald  2539  IDZitglieter  gegen 
2480  im  borl^rgel^cn'ben  Ouartal.  gut  ©rJperfes* 
lofenunterftii^ung  tpunben  1842  Tit  beraudgabt.  ^aS 
SJerl&anbSbermogcn  betxug  21468  3Kf.,  babon  in  ben 
fio!ar!a|fen  8950  Tit 

an  ber  ?trbett«Iof  enftatifti!  bed 
^olgarbeiterberbanbed  Beteiligten  ftd^  im 
Tlomt  Suli  845  Sal^lftelTen  mit  190  703  Smtglidbcrn. 
S)ie  Qkfamtaal^I  ber  5lrbeit8lofcn  bctrug  19610,  ba- 
bon  am  le^en  Sage  bed  S^onoiiS  8978  arbeitdlofe 
Smtgliefber.  «tuf  je  100  aKitgliefcer  entfielen  4,71 
STrbeitdlofe  gegen  4,95  im  JBormonat  unb  2,04  im 
j^uli  1912.  gur  ^rbeitdlofeminierftii^ung  bmiben 
186949  3W!.  an  8510  2«itglieber  fur  104  963  JCage 
beraudgabt.  SMc  Weifcunterftiifeung  erforbertc  eine 
Sludgabe  bon  19  020  m.  an  14  068  SKitglteber, 

^er  ©erbanb  bet  6ci^nei^er  beranftaltet 
fommenben  ^rBft  im  gangwt  SReid^  Agitation d« 
berfammfungen,  in  benen  ^e  £ol^n«  ur^ 
3^rif})oIiitf  tm  ©d^nelbergeDDcrbc  erBrtert  toerben 
fott.  5E)en  ©erfammlungcn  foil  cine  ^udo^ttation 
nrii  gflugblatiDerbteitung  boraudgel^en. 

3itt  CntttPfefelttm  ber  •ettietffd^aft^beftieditits 

^r  im  ^uni  erfd^icnene  JBerid^t  fitr  bad  ®e* 
fd^ftdia^r  1912  bed  Slrbeiterf e!r etar iatd 
(bot^a  ^eigi  eine  gixnftige  ^litfmdrtdbetpegung.  (^ie 
S9uc^btatcfer  in  ber  6tabt  ®ot^a  f^abtn  fidgi  leiber  btm 
(Betoerffd^aftdfottell  nt^t  an^efdSloffen  unb  toerben 
bem^folge  nic^  mitgeadl^lt.)  ^ie  ^u>er!fd^aftd« 
fartelle  ^a^^lUn  8600  m,  an  ba»  ©ciretartat,  1900 
'Tlaxl  aUe'm  bad  (bot^act,  ^n  ber  <5tabt  <Bot^  Be» 
ftanben  29  ©erbanbd^SoWeHen  mit  3686  mann^- 
lichen  unb  98  tuetblid^n  SRitgliebern,  babon  toaxtn 
an  5784  Sagen  426  arBeitdlod.  @d  murben  bon 
28  ®clt)cr!fd^aften  folgenbe  Unterftii^ungen  gcaal^It: 
an  Sltbeitdlofcnuntetftiifeung  4357,46  2)W.,  .^can!en* 
unterftii^ung  15  294,19  Tit  (803  gJcrfonen  fiir  13  476 
Sage)  unb  iftetfeunterffii^ung  2417,87  Tit    Rn  bad 


©eJDerffd^ftdfartcH  aal^Iten  bicfe  ©etDcrffd^ftcn 
(bon  ben  95  000  Tit  bcreinnal^mten  Oelbern)  4469.52 
2Karf.  S)te  ST&rcd^nun-g  bed  ^axitUd  bilaj^tcrt  mit 
5688,29  Tit  «unb  tocift  1500  Tit  Capital  nad).  2)ie 
(5e!rctariatdabred^nung  toeift  runb  10000  30^1.  Slapi* 
tal  nad)  hex  cincr  SSilang  bon  12  739,08  Tit  ^ie 
©innal^me  unb  Sludgabe  bed  ^affenberid^td  bee 
a3tbIiot]^e!en!ommiffion  fd^Iieftt  ob  mit  543,97  Tit 
S)ie  Seibliotl^e!  tear  an  240  ©tunbcn  geoffnct.  Sin 
447  2efer  toutben  4467  JBiid^t  audgelicl^en,  bei  einem 
iBiid^erbeftanb  bon  2306.  S)er  $8ertd^t  btd  Slrbeitet- 
fc!retard  befagt  u.  a.:  3m  Qal^rc  1912  l^aben  4917 
^erfonen  (1911:  4848)  bad  <5e!retariat  in  §(n* 
flarud^  genommen,  an  toeld^  4943  «$(udfunfte  erteilt 
iDurben.  4893  Jperfonen  toaren  mdnnlid^e  unb  524 
toeiblid^e.  4412  Hudfiinfte  tourben  .miinblid^,  531 
5tud!unfte  fd^rtftlid^  erteilt.  —  JBriefie  finb  cinge= 
laufcn  587,  audgelaufen  1106,  im  ganjen  finb  1747 
8d^riftfdfec  angefertigt.  3^  letter  gapl  finb  bie  bei 
S^Iagen,  werufungen  ^um  ©d^iebdgerid^t,  9le!urfen 
uJiD.  bobpelt  unb  breifad^  eiigjureidpcnben  ^rift« 
ct^e  nidgt  eingered^net,  fonft  ioitrbe  bie  3^^^  ber  iaU 
ac^Iid^  angefertigten  ©d^riftfafee  fid^  auf  2311  be* 
aufen.  JBon  ben  angefertigten  ©d^riftfd^en  begogcn 
fid^  auf  ?trbeiterberfid^erung  649,  Strbeitd-  unb 
S)ienftbertrag  87,  ©iirgerlid^ed  fRed^V  198,  ©trof recf)t 
19,  ©emeinbe*  unb  ©taatdangelegenl^eiten  634,  fon« 
ftipc  ©arffcn  160.  SJon  ben  649  ©d^riftfd^en  ber  ^Tr* 
bettcrbcrftd^erung  be^ogen  fid^  473  auf  unfall«,  99  auf 
J3nbalibcn*  unb  y7  auf  S^ranfenberfiqerung.  —  Vlad^ 
©tanb  ober  SBeruf  berteilen  fid^  bie  ^erfonen  JDie 
folgt:  STrbeitet  3964,  Huftodrterinnen  58,  teeamte  9, 
S)tenftmdbd^n  101,  e^cfrauen  169,  gabrifanten  9, 
gabrifarbeiterinnen  96,  ®afttoirle  unb  Sfleftau* 
rateaire  36,  ®efinbcbermictcrin  1,  ^ehammtn  8, 
2anbtoirte  118,  Stentierd  11,  ©d^neibetinncn  14,  felb:= 
ftdnbtgc  QJetocrbetreibenbe  246,  5Ber!duferinnen  17, 
C&iitoen  65,  in  ©umma  4917  sperfonen.  Orgoniftert 
ttKtren  1821  ^ribeiter,  alcid^  87  gJroacnt. 

STm  19.  unb  20.  Suli  foil  nun  f  ii  r  a  1 1  e  i  m 
S3e3irfe  bed  ©emetnfd^aftlid^eii  Ober* 
berfid^erungdamted  ®otl^a  befinblid^en 
®etoer!fd^aftd!arteIU  im  „«ol!dl^d"  in 
®iiiJ^a  tine  ilonfcrena  ftattfinben.  <&d  ge^ort 
du  bem  £)MM.  bad  •©ro^er^atum  Weimar  fonrie  bie 
^erjogtumcr  ^oburg  unb  ©otl^a.  $)ie  ^onfercng 
joH  Jidji  6«f<bdftigen  mit:  1,  SRal^Ien  ber  ^erfidgerten 
in   oer    Sfrbeiterberfid^erung.     S'leferent:    nrbeiter- 

gfretdt  ®d^er»®otlJa.  2.  @d^affung  einer  ftdnbigen 
erttetung  bor  bem  Oberberfid^rungdamt  ©otfyx. 
9lefcrent:  QTentrar-at^iterfefretdr  Slub.  SBiffcH* 
93erlin.  3.  S)ie  „53oIIdfitrforgc".  4.  Slllaemeincd. 
S)ie  ^onferene  ift  bon  btn  WartcIIen  burd^  je  cin  bid 
jtoci  JSertreter  a"  l&efd^rfen,  aud^  ift  ed  erlDunfd^t, 
ia%  bit  im  IBegir!  beftnbHd^en  SIrbcitcrfefretdrc  ber* 
treten  finb. 

©d  emjjficl^lt  fid^,  bai  bit  ^zitUt  fid^  fofort  mit 
ber  STngelcgenl^eit  befd^dftige,n,  unb  h»o  ifeinc  ©cloerf* 
fd^ftdfartelTe  finb,  JoEten  bie  betreffenbcn  gal^I* 
]itUen  ahtxaU  ben  Sinfd^lufe  an  bad  ndd^fte  ^rtell 
bollaiel^en. 


— n. 


ttiite  Stetniiiifaeita  oit  beit  &thttpu^^  in  ber 
Sdftltieia  im  Sai^re  1SH% 

JTm  23.  Suli  toarcn  td  80  ^al^rc,  bafe  bor  bem 
Obcrgend^  in  Siirid^  33  SBeber  aid  Slngeflagte  ftan- 
ben  unb  81  bon  i^nen  tocgen  SBranbftiftung  gu  ®e- 
fdngnidftrafen  ober  Sud^t^udftiwfcn  bon  2  bid 
24  3f<J5ren  berurtcilt,  ober  nur  2  fretgefprod^en 
tourben.  $)ie  l^od&fte  ©trafe  bon  24  ^al^ren  3ud&t^ 
l^oud  fytttt  ber  Sljdl^rige  grana  gelij  (Jgli  and  ber 
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(ikmcirtbe  Sdaxttgioxl  SBtttet  Don  6  ftinbcrn,  cl» 
,.iHdber§fu]5rcr**  crl^alten.  2)cr  (StaaUanhwlt  fyxitt 
^ar  bie  S^oibtdftca^  burd^  (b<x^  <Bdjiti)txt  heanttaqi, 
obtDol)!  bei  hem  fraolid^n  S5ran6c  fcin  S^enfd^en' 
leben  t>eiIoien  ging  ober  aud^  nur  gefal^ttet  toax  lutb 
obmo^l  tJtele  S^ugen  ben  ©gli  al#  geijte^gcftort  be* 
3eic^neten.  <©c<4«  anbcre  arme  ungludlic§e  un!b  in 
einem  bcgrciflic^en  Si^rtum  befangene  Skber  flatten 
\e  IS  3«^ie  gud^t^ud  txfyiltcn,  hie  ubriflen  24  8ln* 
tieflagten  gud^tl^uS-  obex  (SJefdngniSfttttfen  bift  ^rab 
au  d»^^i  Sal^rcn.  S5aa  (Skrid^tSurteil  d^ralteifiecic 
ba§  '^[^erbrec^en  bex  $aii|>ioTi>gefIagten  old  Dotfa^ltd^ 
iBranbftiftung,  burd^  bic  ein  ©j^en  toon  270  000 
^ran!  benirfad^  toonben  fei,  nic^t  aber  aU  Slonu 
plott  ober  aufft«nfi>  unb  ben  ^ireitberbcciteten  3rt- 
mabn",  meld^r  bie  ©d^ulfcigen  bc^trfc^t  \)db^,  fii^tte 
e§  aid  12)'^i^betung^grunb  an. 

Urn  toa9  l^anbelte  ed  fid^  in  biefem  bebeuiungd* 
DoIIcn  (^tid^tdfalle?  Urn  ein  ergteifenbeS  9Bebei> 
:}rania,  bad  12  ^af)tt  ipixttt  im  fd^Iefifd^n  SGSeber- 
aufftonb  fein  gef^i^Hid^eS  (Scitcnftiid  erl^ielt. 

3in  ^nton  giirid^  toarcn  anfong*  beg  19.  ^d^x^ 

EmnbcrtS  etma  18  000  SSaumiDoIItocber  am  $anbmeb» 

fiu^l  tatig  unb  fie  fd^Iugen  fid^  burd^  bie  2)^itarbeit 

t)on  ^tau  unb  SHnb  fomie  in  JBerbinbung  mit  ettwtS 

^ianbtoirtfd|aft   red^t    unb    fd^Iec^t    burd^.     S>ic    fid^ 

immet    me^t  auSbreitenbe   med^anifd^  SBeberei  in 

Lsnglonb    unb    fontinentalen    fianbem    module    bet 

.^anbtoeberci    gunelftmenbc    empfinbli(^   ^onlutreng 

imb  onfangS  ber  breifeiger  ^ai}ic  )vax  bic  gcfamtc 

onbuftxie  be8  Cantons  Siixic^  mit  il^xen  mcl^x  aid 

40000  Slxbeitcxn  auc^  bux<^  bic  Dliidmixfungcn  bex 

^lebolutionen  in  iBelgicn  unb  ^olen  in   SKitleiben* 

fcboft  geaogen  ttjoxben.    „^ic  polmidfen  Quben,"  fagt 

^^eobot  (Suxti  in   feinex  auSgegci^neten  (Sle* 

fdncbte  ber  ©c^cia  im  19.  ^al^xl^unbext,  ,,n>eldl^  ben 

s'ibfa^  bex  gabxifate  nad^  ben  oftlid^en  Sdnbexn  unb 

iifien  bcimitielt  Ijaiten,  fc^Itcn  jc^t  auf  bex  Seipaiget 

i^cffe,  toad  fux  ben  .Canton  S^xid^  allein  cinen  \a%v 

lidicn  ©erluft  bon  mcl^icxen  SKiHionen  bebcutete  unb 

mit  aux   ©xfloxung   bafiix   bicnt,   tooxum   man  bcl 

und     bex     S^ebcxl^exftellung     eined    unabl^ngigen 

^olen  fo  gxofee  SBcbeutung  beimafe;  alS  luffifd^  5Pxo» 

tJina  befuxd^teicn  bic  ^ni^uftxicUen,  miixbc  ^olen  fiix 

ben  fc^iacxifd^en    ^nbel    bexloxen    fcin."     S)icfc 

>'^efifrciuno  bed  tnnigen  Sufammenl^ngS  bon  rvixU 

icfiaftlic^en  g^texeffcn  unb  xebolutiondxex  &jmpaif)xt 

Dec    fd^tociaetifd^en   ^apitaliftcnflaffc    l^at    gcxobeau 

pifantcn  l^tftoxifd^en  fl^cia.      ^nbcd    ift   bie   l^utige 

I'c&toeiaerifd^e  5labilaliften!laffc  nid^t  anbcxd  geaxtet. 

3ie  toirxbe  fiti^  felbft  mit  bcr  foaialiftifc^en  Dxgani* 

fation  55>eutfd^l<inbS  gana  ruf)ig  abfinbcn,  menu  fie 

mit  il^r  gulc  ©efd^dfte  madjcn  fi3nnte  unb  feine  un» 

mitlclbaxe  ®efal^x  fiix  bie  ©oaialificxung  bex  ©(^meia 

Bcftdnbe, 

GS  tDax  alfo  eine  SBixtfd^aftSfxife  cingctxcten, 
^ic  auc^  bic  SBebcr  empfinblic^  traf.  (Suxti  bexid^tet 
iibex  i^re  ©exbicnftbcxpltniffe,  ba%  bic  tiid^tigften 
Wtbex  im  ^^xt  1880  mit  bex  ^exftcllung  Don  atrci 
3tucfcn  Calicotg  —  .(SJaHiftiidEIi"  —  1  (S^ulben  fcd^g 
Hrcuacx  tDodbentlid^  bcxbienten;  bic  menigcx  tiid^tigcn 
.^.0  bis  93  ^xeuacx  unb  bie  aaf)Ireicf)itc  ,^laffc  bex 
Scbtodd^ern,-  tooxuntcx  ficb  bic  m^iften  Sliiinbcxjd^xigcn 
I'^ffanben,  ^od^flend  19  .^reuaex,  ircnn  i^re  xHuglagcn 
fjr  Sc^lid^te  unb  Ccl  obgcxedl^net  marcn. 

:raS  toaxen  elenbc  53cxl^d[tniffe,  untcx  bcnen  bie 
)®€bexbcb6l!exung  fd^tx>ex  litt  unb  mit  benen  fie  felTX 
;in5ufxicben  toax.  llnb  ba^u  bioTitc  bic  Ginfuljrung 
Der  S?cbmafc^ne,  tocld^c  ®cfaf)r  bic  3timmimg  ber 
^^ebex  nod)  exbittcxtcx  mnrfite.  3ie  flatten  bic  Crin* 
fu&xung    bex  Spinnmafcbinc,    bic    S3crind}tiino    bex 


^nbfpinnexei  unib  tad  d^lenb  ber  ^nS>fpinner  eriebt 
unb  fie  befiixd^teten  bon  bex  S2![kbma|(bine  ha^  gleid^e 
<Sd^idfal,  ba&  il^nen  ixa^  bid  fcbxedfltd^cx  erfd^ien  aid 
il}x  getpig  aud^  niii^td  menigex  oenn  lieneibendnoeried 
£od  aid  ^anbmeber. 

S>ad  3al^x  1880  hwx  fiir  bie  tSd^toci^  ein.  SHebo* 
lutiondjal^x.  S)ie  fran^fifc^  Sulireboluttour  bie  bm 
^onig  ^arl  babon  gejagt  l^tte,  bexfel^Ue  il^re  cfuf- 
tiittelmben  9hidmii^unaeR  aud^  auf  bte  (Bdfioti^  ni4t 
unb  in  ben  ^antonen  Sll^uxgc^u,  (&t.  (SkxUen,  Slargau, 
SBafelktnb,  Solotl^uxn,  SBern,  SBoabt,  fiuaexnv  ®d$aff» 
l^ufen  ufto.  riil^xten  fid^  bie  fiibcxalcn,  bad  meifie 
dol!  l^inter  ftd^  gegen  ba»  axiftofxatifd^  iHegimeni, 
bod  fid^  in  feiner  Eludfd^Iie^lid^Ieit  unb  bol!dber» 
od^tenben  ©elbftilbed^ebomg  loum  biel  bom  monaxc^ 
ftifd^R  abfolutidmud  uniexfd^ieb.  5£)ex  )Siberalidmud 
ftegie  unb  eine  neue  Ztxa  ber  kDirtf<i^ftlid^n  unb 
j)ontifd^n  (Entto)i(flung  toax  exdffnet. 

^m  Ronton  Surid^  fpielte  fi4  tie  gxoke  ein^ 
leitenbe  ^!Hon  ber  unblutigen  dteboluiion-  tn  bem 
21  ^ilouietex  bon  ber  ©tobt  giitidj  entfemten  IBe- 
Airldl^ubioxt  Uftex  ab,  kpo  fid^  am  22.  S^obembex  1880 
8000  bid  10000  3Wann  bexfamnielten,  urn  bie  Sox* 
bexungen  btii  Golfed  fiir  eine  nearc  fxeil^citUd&e  58ex« 
faffung  oufauftcUcn.  2Bie  nottoenbig  unb  xetf  biefe 
wexfaffungdxebifion  toox,  betoied  bie  nod^l^exigc  Sfn* 
nal^me  bex  ncuen  ©exfaffung  in  bex  ©olldobftimmung 
mit  40  000  gcgcn  nux  1725  ©timmen. 

»n  bicfex  gldnaenb  berloufenen  ©erfoffungd* 
betoegung  batten  fi(§  oud^  imfexe  SBcber  mit  ben 
beften  ©offnungen  bctciliot  aid  bod  «2Wemoxial 
bon  Uftex''  aufgeftcllt  muxbe,  bexlangten  bie  SBebex 
bie  ttufnal^me  be»  Ccibotd  bex  SBcbcmafd^inen  unb 
bex  9tebncx  ©tcffcn  gab  i^nen  bie  iBexfic^exung:  ,.Slu 
bem  mued  gl^ulffe  f^I"  (^uc^  bem  mu^  gcl^olfen 
fcin.)  ^d  toar  ober  ein  gefd^rlid^d  unb  fu-nexfiill*: 
bored  iBexfbxed^cn.  bod  fid^  bittex  xdd^n  joHte.  SWit 
bex  a^nel^menbcn  iWot  bxongen  bie  SBeber  immer 
cntfdqiiebencr  ouf  bie  ©xfiiHung  bed  il^nen  gegebenen 
JBexfbred^nd  fomie  ouf  Slbl^ilfe  gcgcn  il^r  (Jlenb.  ©ie 
touxben  buxd^  gefommelte  fiebcndmittel  unb  ©clbex 
unterftiifet;  mon  bemii^te  fid^,  fie  buxdf  ouffldxenbe 
3eitungdaxli!el  au  bcfc^mid^tigcn,  obex  ed  touxibc  ba^ 
mit  bex  getoiinfd^te  ©xfolg  nid^t  exaielt.  Unb  t&  nmxbe 
bem  gofe  bex  $8oben  audgefd^lagcn,  old  bie  med^nifc^e 
©pinncxei  bon  ©oxxobi  u.  $fiftcx  in  Obcx4I)tcx 
cinigc  SBcbmafd^inen  oufftcHte  unb  fo  bic  ©efa^x 
bex  fecxnid^tung  bex  i&onbtDcbexci  afut  gehjoxben  ttKJx. 
„^e^t  ftanb  bex  gcl^ime  geinb  bex  93cbblfcxung, 
beffcn  Slnfunft  fie  Idngft  gefiixd^tet,  box  il^xcn  ^^ugen 
unb  bie  gabxi!  wuxbc  bex  ©cgenftonb  il^xed  ticfften 
faffed." 

Um  22.  9?obcmbcx  1833,  an  hjcld^m  2:age  triebex 
in  Uftex  bie  ©xinncxungdfcicx  beS  cxfolgici(§  gch)cfe« 
nen  Uftextogcd  box  a^^i  S^^^^^n  bcgangcn  Ujuxbc, 
lomcn  aud^  bie  SBcbcx  in  oxofeen  ©c^xen  ba^ex  unb 
aiinbeten  bie  gabxif  mit  ben  gel^afetcn  <Bpinx\'^  unb 
SBcbcmafc^inen  an.  ^Ue  JBcxfuc^e  bon  93eamten  unb 
onbexen  ^exfonen,  bie  embbxten  SBebex  bon  i^rcm 
unl^eiltJoHcn  %un  objul^altcn,  tooxen  bexgebend,  ba^ 
SBcx^dngnid  nal&m  femen  fiouf.  S)ex  genonnte  Gpli 
cx!Idxte  gegcniibcx  ben  SPWtgliebcxn  be©  3Jcxfamm« 
lungdfomitccg:  „^a,  id^  tDcife,  ttxi^  id)  tue,  bcnn  id) 
bin  ie^t  51  S^^xe  alt,  obex  toix  finJb  cd  und  unb 
unfexn  ^inbexn  fd^ulbig,  bic  3Wafd^incn  ^w  acxftoren, 
hjcil  fie  und  um  ben  wcxbicnft  bxingcn.  ^iefc  mufe 
bcxbrannt  fein;  bid  bal^in  l^abcn  mix  ieinc  diuf)e  unb 
fcin  ©liirf.^' 

Tad  ©nbe  hiar  bie  ^Scrfiaftuiif^  bon  75  3??dnncxn, 
bon  bcnen  ibex  Gtaat^'nntpalt  il^^^d.)  in  Uftex  nod^  17 
ficilicfe,   2   in   Uftex   im   (iiefaugnid   bcliefe   unb   56 
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iwxd^  3urid^  xn^  ©efangtiig  tran'3'portictt  murben. 
STd^t  ajionatc  ffater  frielte  bet  k^te  §l!t  im  ®c. 
rid^tgfaal,  too  bic  xin^Iucflid>cn  2Bc6cr  al§  0ebrod)cnc 
unS)  mutlofe  a^cnfd^cn  ftc^  tyezanitootten  mufeten 
iirtb  t>on  ibcr  tad^cerfulften  l&errfd^cnben  lihexaUn 
IBourgeoifie  mit  cntfetlid^n  ©trafcn  bclcgt  tour* 
ben.  S)ie  ©eftialitat  biefer  ^laffcniuftia  ftanb  auf 
bcm  9Jit>eciu  bei^  SBal^neS  ber  armen  SBeBet  toon  Ufter; 
abet  fk  l^attc  Icimtlei  ©ntfc^Ibigung  fiic  fid^,  toa^* 
renb  bet  S&xavBy  Don  Uftct  mit  toielen  ^tiinben  ent- 
fd^ul-bigt,  tocnn  aud^  nid^t  gerec^tfetHgt  tocrbcn 
fomtte. 

(&tu^  n-annte  bag  ©teigniS  bon  Uftet  bie  «Sol0€ 
berabfctumtet  SBoIISauffldtung".  @8  tottx  abet  aud^ 
t>ie  golge  bet  !a|)italifirifc^en  ©d^wnbtoirifd^ft,  tie 
einen  berbtec^tifd^en  ^aubbau  mit  bet  SJolfgftaft 
trieb,  un-gel^inbert  ireibcn  urtb  3.  93.  in  ben  ©pinnc* 
teien  Bet  ununt^tbrod^enem  93eiricb  felbft  ^ini>cr 
fd^on  bom  5.  SebenSjal^te  an  tdglid^  14,  15,  ja 
16  ©tunben  gegen  cinen  ©ungerlo^n  bon  tocnigen 
dUxppen  auSbeuten  fonnte!  Hub  ibi€  fiol^nbctl^alt* 
niffc  bet  3Kdnnet  iinlb  grauen  toaten  nid^t  biel  beffcr. 

S)a3  libetale  D'legiment  im  ^nton  2^t\^  tocrt 
bon  fut^et  S)auer.  3m  Salute  1839  fiegten  toiebet 
bie  Slonferbatiben.  ^ie  einaige  gute  9i<xi,  bie  bit 
^onffobatibcn  bottbrad^iien,  mar  bie  STmneftietung 
b€r  armen  Srwnbftifter  bon  Uft€r,  foto«eit  fie  noc^ 
am  Sebcn  unb  im  gud^tl^aug  toaren. 

@€it^r  l^ot  bie  SBebmafd^ne  il^ren  ©iegeSgug 
boUenbei  umb  bie  ^nbtoeberei  in  bet  S3aumtoouinbiU' 
[trie  reftloS  befeitigt.  ^unbette  irec^anifd^cr  (Bpinnereien 
urtb  SBebeteien  mit  ettoa  30  COO  Sltbeitetn  unb  2Ct« 
beitetinnen  ^a^lt  l^eutc  Ibie  ©d^toei^  .un!b  toenn  aud^  bie 
Htbcitg.  unb  fio^nbetl^ltniffe  beffet  finb  aU  bamalS, 
bad  XeT^t'ilatbtxiex^  unib  inSbefonbcte  baS  SBeber* 
elertb  befte]^t  aud^  l^eutc  nod^.  3n  mand^en  S^aletn 
ift  bie  ©pinnet-  unb  SBebetbeboIferung  begentriett 
unb  aud^  fiit  bit  Sltbeitetbetoegung  nid^t  bauetnb 
5U  getoinnen.  Unb  bennod^  btingj  fie  tl^n-en  bie 
3Wotgentote  einct  neuen  gcit,  einet  beffeten,  be* 
ft-eienlben  unb  jgliirflid^n  3"^uJ^ft  —  todl^renb  bet 
geuetfd^in  be«  SStanbeS  bon  Uftet  nut  ha^  Itngliicf 
aal^fteid^er  atmet  SEBebet  unb  il^ret  gamilien  fotoie 
ben  cnblid^en  @ieg  bet  SB-ebmafc^ine  liBer  bie  .^anb« 
meberci  bebeutet  l^atte.  S).  Sinner. 


Cielientet  3nUtnationalet  WtttaUtachfiitt^ 

93exnn,  6.  unb  7.  STuguft. 

S)et  S^ongrcfe  ift  bet  ftdtfftbcfud^te  feit  SBeftel^en 
beg  Sntetnationalew  SWetallatbciterbunbeg.  @g  tootcn 
antoefenb  aug  S^utfd^Ianb  31  S^clegiette,  bie  544  00«J 
aWitgliebet  bcrtraten,  oug  ^nglartb  14  ^elegierte, 
bie  149  865  iWitgliebcr  betttaten,  aug  Deftetteicff 
13  SJelegictte  fiit  64  050  a^itgliebet,  aug  ISelgien 
10  S>elegiette  fut  22  600  aRitgrieber,  aug  Ungatn 
4  ©elegiette  fut  17  480  SWitgliebet,  aug  3)dnematf 

2  S)elegiette  fut  11  800  a^itgliebet,  aug  gtanfteic^ 

3  S>elegiettc   fiit  30  500   2«itgliebet,    aug  Stalien 

1  S)eregiettet    jfiit  8000  SWitglicbcr,    aug  ^oUanb 

2  ^clegiette  fiit  3500  SKitgliebcr,  aug  ©d^toebcn 
2  S)elegiette  fiit  26  000  SWitgliebet,  aug  bet  <Sd[)toei3 
2  S>elegiettc  fiit  24170  aWitoIieber  unb  aug  9?ot* 
'toegen  1  S)eUgiettet  fiit  10  800  SDiitgliebcr.  Sng« 
gefamt  loaten  antoefenb  85  ^elegierte  aug  13  Sdn* 
betn,  bie  28  Otganifationen  mit  1069  712  miU 
gliebern  berttaten.  ^a^  ift  gegentiber  bem  bor  btei 


^al^ten    in  93itmingfyxm    ftattgefunbeneu   ^ongtefs 
eine  ©teigetung  um  229446  aWitgliebct. ' 

3um  etftenmal  toaten  auf  biefem  ^ongtefe  bie 
itttlienifd^cn  SKetaHatbeiter  betttetcn.  SBenn  audi 
Slmetifa  btegmal  auf  bem  ^ongtefe  nid^t  bettreten 
toax,  fo  ift  bod^  inf of etn  cin  i?ottf(:§titt  gu  betaeidv 
nen,  ba^  ametifanifd^  SWetallatbeitetorganifationcn 
bem  Qntetnationalen  SWetaHatbeitctbunb  angefdjloffcn 
finlb.  STUerbingg  fel^lt-  nod^  bet  gto^te  ^eil  ber  amc^ 
tifanifd^cn  Otganifationen. 

Eug  bem  93etid^t  beg  ©elxctdrg  ging 
l^eubot,  ba%  bet  9(ugtaufd^  bon  Snformaiionen 
atoifd^en  ben  einaelnen  SJationen  unb  €rganifationen 
beteitg  einen  etfteulid^en  Umfa'ng  angenommcn  fiat 
Slud^  toat  eg  moglid^,  ba^  ®egenfeitig!eitgibcrl6dlttn?» 
einaelnet  Sdnbet  bctteffenb  bie  Uebetnafimc  3U- 
teifembet  SWitglielbet  beffet  alg  big^et  au  tegcfn.  ^cr 
auf  bem  .^ongtefe  bor  btei  ;3al^ren  angebal^nte  ??er= 
fuc§,  aud^  mit  ©nglanb  beftimnUe  §rbma^ungen  iibcr 
bie  Uebctnal^me  bet  SWit-gliebet  aw  tteffcn,  ift  nidit 
gelungen,  toeil  bie  Otganifationen  in  ©ngtanb  trol5 
aHer  ^miil^ungen  bet  cnglifdien  SKetalTatbcitet  felbjt 
immet  nodfr  au  f^^r  a^^^fP^ittett  finb.  (5tft  menu 
einigetmafeen  bon  cinl^itUdren  Otganifationen  hct 
englifd^n  SItbeitet  gefprod^en  toetben  farnt,  toirb  eg 
moglid^  fein,  biefc  aWatcrie  auftiebenfteOenb  regeln 
au  tonnen.  ^ic  cbenfo  btingenbe  unb  toidjtige  ^luf^ 
gabe  ber  gegenfeitigen  $ilfe  hei  ©treifg,  bie  bie 
^tdfte  bex  ben  ^ampf  fiil^rcnbcn  Otganifationen 
iibetfteigt,  fonnte  tto^  bet  SBemiij^ungen)  bot  btei 
Sal^tcn  auf  bem  le^ten  ^ongtefe  big  je^t  nid^t  gut 
guftieben^eit  etlebigt  toerben.  ^udf  l^iet  trugen  bent 
gtofeten/  Xeil  bet  8d^ufib  bie  Otganifationgbetl^dlt^ 
niffe  in  ©n^anb,  bie  eg  fo  iibetaug  fd^totetig  madien, 
einen  ©d^titt  bottodttg  a^  !ommen. 

5Cn  naml^aften  Untetftii^un^en  toutbe  in  bet 
bctfloffeneni  93etid^tg|)eriobe  lebiglid^  ben  2KetaU= 
arbeitern  in  3^urin  eine  grofeete  Summe  iibertoiefen. 
©onft  toat  in  ben  btei  3<Jl^^cn  bie  finanaielTe  ©tlfe 
beg  93un!beg  nidjt  etl^eblid^  in  Slnfpturf^  gcnommen. 
SBeim  spunft  3  bex  ^agegotbnung:  «i0eratung 
iil^et  ben  Stugbau  bet  gegenfeitigen 
93eaie]^ungcn"  mad^te  ein  englifc^et  ^elegiertec 
nameng  bet  gefamten  englifd^en  delegation  folgen^ 
be  ^otfd^Idge: 

@t]^altung  bet  SWitgli  ebf  d^af  t.  TliU 
gliebet,  bie  fid)  im  Sluglanb  aufj^altenv  finlb  bei  @r* 
langung  einet  9ftbeitgftelle  in  bie  entfpxedjenbe  Or* 
ganifation  jeneg  fianbeg  alg  beaiiggbctcd)tigte  W\U 
gliebet  aufaunel^men  unb  l^aben  Stnfptud^  auf  bie  ben 
aWitgliebetn  bet  bcfagten  Otganifotion  burc^  bie 
©tatuten  augcftanbencn  JHcd^te  unb  ^tibilegicn.  ^iev 
batf  in  feinet  SBeife  bie  ©tellung  bes  2Kitgliebeg  im 
l^eimifd^en  JBetein  beeinttdd^tigen.  S>ag  aUe^  gilt 
untet  ber  SlJotaugfe^ung,  ba^  ba^  iibetttetenbe  HJ?it' 
glieb  bie  folgenben  lUugtoeifc  botaeigt: 

a)  @in  SKitgliebgbud)  unb  anbere  S)o!umente, 
tootaug  bie  S>auet  hex  3WitgIiebfd>oft  l^erbotgebt  unb 
toeld^e  betoeifen,  ba%  bag  Eftitglieb  \n  feinet  eigencn 
Otganifation  aile  feine  ^fliditcn  erfiiflt  I)at. 

b)  @ine  bom  S^t^^^nationalen  2KetalfarBcitcr' 
93unb  auggcfteHte  Uebetttittgfatte;  aug  bicfcr  llcber^ 
ttittgfatte  mufe  bet  93ettag  bet  JHeife*  unb  "?U*bcit^'= 
lofenunterftii^ung  ^et^botgel^en,  ben  ^a^  332itglieb  bon 
feinet  ei^enen  Otganifation  etfialten  toiirbe;  fcrncr 
ftel^t  eg  Sen  Otganifationen  ftei,  untet  fic^  iiber  bie 
ga^lung  bon  Itntetftii^ungen  an  folc^e  l^^itglicbcr 
Seteinbarungen  a"  tteffen. 

3W  0 1  a  I  i  f  dr  e  H  n  t  c  r  ft  ii  ^  u  n  g  e  n  ,  to  e  n  n 
Otganifationen  im  ^ampf  fte^en.  Tie 
a«m   93unbe    gel^origen   Otganifationen    finb    ber- 
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rfhd[>tct,  iDQ^rcnb  eineS  (5trei!s  obcr  SluSfpcrrungcn 
emau'fcct  nad^fotgcnb  begcic^nctc  llntcrftu^ungert  ju 

^2  o  r  a  1 1  f  d^  e  U  n  t  e  r  ft  u  j^  u  n  0.  1.  ^ie  Or« 
lAiinifationcn  ^aftcn  STuafunft  iibct  Slrbcitdberl^olt' 
iiifK  unb  Soigne  Bei  S^onlurcenafirmen  fotoie  iiber 
,^uicigflcfc^ftc  ibcr  ton  cincm  ©trcil  obcr  cinct  Slud« 
'pcrrung  betroffcncit'  girmcn  ju  geben.  gcrnct 
I  at)cn  fie  an  "bic  5lrbcitct  l)cSfelb€n  ©ctocrbcS  SBar* 
.»uuflcn  ttor  bcin  iJuaug  nac^  ®cairlcn,  too  bet  ©trcif 
uu  d^ange  ift  uttb  bot  ^GoIIenbung  boit  Strbeiten  fuc 
ii^ic  pitmen,  bei  loeld^n  ber  Shtntpf  Iwt  fi(i^  gel^t,  gu 
L*crbffcntli(i^en. 

2,  Xic  moralifd^  Unterftii^ung  fann  Me  fioxm 
vinc^  ^^mpatf^\e\txzil§  anneljmen. 

^atericlle  Uttterftu^ung  im  Stampfz 
^tcbctttxr  Or^anifationen-.  aWatttielle  Unterftiitung 
fann  nur  bann  t>etlaxiQt  luerben,  menn 

a)  l>er  S{am|)f  bereitd  Don  etnigec  S>auec  toaz  unb 

b)  hie  Slnforberungen  beiSfelben  bie  ^ilfdmittel 
icr  in  gragc  ftel^cnben  Crganifation  iibctftcigew. 

^^ie  ba9  SBerlan^en  urn  finonaiellc 
II  n  t  c  r  ft  ii  I  u  n  g  5  u  ft  c  1 1  c  n  i  ft.  ^ic  anfjjrurf>» 
McUcnbc  Organifation  fytt  a^crft  i^t  ©cfudj  um 
llutcritii^ung  on  Ibcn  i^cfrctar  bcr  nat ionolcn  ?lb- 
icilunp  5u  rid^ten  unb  cine  ^arftellung  beiaugcbcn 
Mccfjcnb: 

1.  Xcn  ^tutg  bet  bei  ^egttm  bet  ?lrbcitScin» 
ncUung  bor^nbenen  ^onbd. 

2.  ^it  3abl  bcr  bireft  bctciligten  arbcitcr. 

3.  ^ie  tDodfenilx^  gejal^lte  ofber  ^n  ^al^Ienbe 
Unterftit^ung. 

4.  'Xie  ^o^  bed  bon  ben  3)?itglic!bcrn  gesa^lten 
Sod^enbeitragd. 

5.  ^ttooige  ©rpl^ung  bed  ^eitraged  feit  bent 
ZaQc  bed  ^eginnd  btS  Siamp^cS, 

t).  £b  ber  Slanipf  nttt  boUem  SSBiffen  unb  ber 
outtimmung  bed  Orgianifiitton^orftanbed  unter* 
nommcn  ipurlbe.  gemer  <tlle  anibcren  SCn^bcn^  bie 
in  bc^ug  auf  i^tn  Stamps  ober  beffen  i^udftc^ten  bon 
2>crt  fint>. 

'^ci  QtfyiU  bed  06ig^n  foS  ber  fianbedberttauend* 
mnnn  eine  (Bi^ung  feined  93cirated  cinberufenv  um 
^tc  er^Itene  Sludlunft  su  beraten,  unb  toen-n  biefer 
alaubt,  ha%  ibie  UmftcnJbe  bie  gorberung  um  finan* 
iicKc  Unterftii^ung  ted^tferttgen,  fo  fyit  er  btn 
X^Qn^edbertxauendmann  gu  ben<xd^rtc^tigen,  aQe  bon 
i»cr  anfud^cnbcn  Crganifation  crfyiltenen  STngabcn, 
in!t  ciner  ©mpfel^lung,  hai  bie  Untcrftit^ung  gclod^tt 
mirb,  an  ben  gnternattonalen  (Sefrctdr  gu  fenbcn. 

«ei  eri&alt  biefed  l^t  ber  ©eiretar  bed  ^nter. 
nationalen  SBunbed  eine  ©i^ung  bti  denttalcomitcd, 
bcnel^cnb  aud  ben  Skknbedbertrauendmdnnein,  eingu« 
berufcn,  uin  iiber  ben  SBorfd^lag  gu  befd^Iiefeen.  ^ic 
>\o[tcn  ber  @i^ung  be^  (Sentrafcomited  ftnb  aud  ber 
^^urtbcdfaffe  ^u  beftreiten  ober  anbernfaUd  bon  ben 
angefc^Ioffenen  Organ ifationen  im  SSer^altnid  a^ 
:r'rer  E^it^Iieber^a^l  auf^uBringen. 

^ie  betoilligtc  Unter  ft  u^ungen  gu 
ucrroenbcn  fino.  mUt  beioiHigten  Untcr* 
nii^ungen  foQen  an  ben  fianbedbertrauendmann  ge^ 
^iiMt  merben/  ber  biefelben  bem  ^^nternationalen 
3drctar  an  ba9  $aubtbureau  beS  S3un(bed  iibcrtoeift; 
abcr  im  %aU  bon  Unterftil^ungdgelibern,  bie  in  bem 
i^'anbe  eingel^oben  tcetben,  rto  ber  <5trcif  im  ®ange 
lit,  jtnb  biefe  ®clbcr  burrf>  ben  fianbedbertraucn^= 
mann  bcr  im  ^ampfe  ftcl^cnben  Crganifotion  3u 
fenbcn,  bie  einen  3ludtoeid  bariibcr  an  \>a^  3ntcr* 
nntionolc  SSureau  ^\i  fenbcn  bat. 

I^cr  ©jMTcdrcr  btt  englifc^cn  S):eIcgation  bcan= 
liagtc,  bicfe  SBorfd^Iage  auf  icni  ^ongrcfe  an^unerimcn 


unb  fie  bann  ben  cinaclnen  Orgamfationen  aur  2in* 
nal^mc  a"  cmbfel^Ien;  innerfyalb  fcd^d  SKonate  mufe 
bonn  bie  ^nttoort  ber  Crganifation  einlaufen. 

^d  toeiteren  beantragte  ber  9idbner,  nod^  bie 
S3eftimmung  an^ufiiaen,  bofs  ber  @£trabeitrag  fiir 
internationale  Untcrftix^ung  8  $f.  t^ro  SRitglieb  unb 
SBod^e  fiir  bie  ^ucr  bon  6  9Bo(!^n  tiiS^t  ixber* 
fteigen  foU. 

liefer  SSorfd^Iag  murbe  allfcitig  bon  ben  53er» 
tretern  ber  berfc^iebenen  9{ationcn  aid  erfreulid^  be> 
griigt,  ba  mit  biefem  lBorfd)Iag  enblid^  einmal  auf 
bem  Q^ebiet  ber  gegenfeitigen  ^ilfc  bei  ©trcifd  ufiu. 
ein  !rdftiger  ©d^ritt  borkoartd  getan  toirb.  ^ie  lGet« 
Ireter  alter  9?ationen  erflctrten  il^re  3uftimmung  au 
biefem  )6orfd^lag,  nur  bie  granaofen  erl^oben  ^c^ 
benfen,  bie  jebod^  aud^  a^^^^^"^  loerben  fonnten,  unb 
fo  fanb  urttcr  leb^aftcm  SSeifaH  ber  5Jorfd^kig  bcr 
(^ngldnber  einftimmigc  Hnnal^mc. 

C^d  bleibt  abauioarten,  ob  bie  im  SBorfd^Iag  bor« 
gcfc^enc  Urabftimmung  bet  ben  eingelncn  Organi* 
fationen  ba^  crl^off tc  ^iefultat  bcr  guftimmung  bringt. 

@in  anberer  ^^jSunft  ber  ^agedoibitung:  ^tc 
93egrenaung  bed  Sd  tigleitdgcbic  t  c^ 
bcr  internationalen  ^erbdnbe,  bcaon 
fid&  in  ber  ^auptfad^  auf  ©rcnaftrcitiglcitcn  unb 
murbe  ol^ne  mefentlidie  ^batte  eriebigt,  nad)bciu 
ber  ^rtreter  ber  franabftfc^n  (^olibarbciter  bie  ^^c* 
^riiirbung  au  f ciner  ^altung  in  biefem  $unlt  brdji^i^ 
ficrt  l^ttc.  ®in  allgemcined  ^ntcreffe  trat  bei  C^r- 
Icbigung  biefed  $un!tcd  nic^  autttge. 

^3cim  Ttdd^ften  ^unft  ber  ^agcdorbnung: 
SHegelmd^tgc  ^^erid^terftattung  an  ba^ 
Sntcrnationalc  Scfrctariat,  tourbc  bie 
grage  -ber  einl)cit(id^en  SSeridjterftattung  an  has 
8e!relariat  aid  dufeerft  crtoiinfd&t  bejei^net,  nur 
bann  fcien  SBergleid^  mbglid^.  8u  btcfem  'S^cd  ift 
cin  cinbcitlic^ed  (5d^ema  fiir  bie  9^rirf|tc  an  ben 
Snternationalcn  <»elretdr  bef(frIo|fen  unb  toirb  e& 
bcd^alb,  toeun  nac^  biefen  gormularen  bcrfar)rcn 
mirb,  in  Su^unft  ^^^^  mbglid^  fein.  auttcffcnbc 
lOcrgleid^  iiber  bie  berfd|ic&«n<ten  Stngelcgcni^citen 
ber  einaclnen  Orgattifationen  anfteUen  au  fbnncn. 

93cim  ndd^ften  igunlt  bet  S^gedorbnung;  Sl^abl 
bti  ©ciretdrd,  mucbe  9  d^  I  i  d  e  •  Stuttgart  cin« 
ftiminig  a""^  Sn^^^^^otionalcn  ©efretdr  toiebcr* 
geiodl^lt. 

S^cd  Ujciteren  tourbe  befd^ffen,  ben  ndd^ften 
Sntcrnationalcn  aWctallarbcitcrfongrefe  inSBicn  1916 
abjul^alten.      -  

3ttr  CBetftmrieiterbettieflttsig* 

®ic  ©offnung,  bafe  bie  SBicberaufnal^mc  ber 
5(rbeit  fi^  0l<itt  bodjic^en  iriirbe,  nacfybem  bie 
SBcrftarbciter  in  fdmtltd^cn  SBcrften  fid^  bem  ^^c- 
fd^Iuffe  ber  aufeerorbentlid^cm  ^cneralbecfammlung 
bcS  aj^etaHarbeitcrberbanbcd  gcfiigt  fyttten,  crfiillt 
fid^  Iciber  nid^t.  ^ie  SBcrftbefi^cr,  indbefonbcre  in 
©amburg,  fd^eincn  ^id^  aid  bie<Bieger  3U  fii^^Icn,  wah-. 
rcnb  bod^  in  SBirtlic^feit  lebiglid^  bie  getter!- 
fd^aftlid^e  ^Jidaiplin  bcr  ^rbciterorganiias 
tion  gefiegt  fyiL  ^e  Unterncl^mer  ^hcn  nid^t  nur 
angcorbnct,  Safe  bie  SBiebereinfteHung  bcr  -Slrbciter 
bur^  il^rcn  "STrf^citdnad^lDcid,  baS  bcriiditigte  ^la^^ 
rcgelu-ngdbureau,  erfolgcn  foil,  fonbcrn  fie  bcrfud)cn 
aud^,  bie  ^^rbciter  nad)  !3?ibglid}fcit  a"  fd^i!ani<?ren. 
G^inc  8ufd^rift  an  ba^  „£>ambur0er  ®d|o"  fd)ilbcrt 
bie  ^orgdngc  folficn'bermafecn: 

,^ie  aOgemein  befaniit  fetn  bUrfte,  n^urbe  auf  bee 
au|eroTbcntlt(f^cn  (^eneialberfammlung  bet  9)7etaaarbettei 
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ttxttltiaicrten  fo3iali>ctn!ofratt'fd^cti  S^cn. 
ienjen  ben  ^Inffofe  gu  ber  ®runbun^  ge^en 
pattern  3»i  35crlaufe  fciner  fd^arfcn  'Sln^riffe  auf 
icn  «rotcn"  5Bcr6anb  Jbcteuerte  ^Icbncr,  bafe  i)tr  S9unb 
toon  8(nfan0  <xn  t  a  r  i  f  t  r  c  -u  ^etpefen.  ®r  bf  iwurc 
nur,  bai  mart  fid|  gu  ktnge  ^dbe  ab^alten  Icffen^ 
JmS  ^etocr !f<^af  tlid§ie  '^tingi^)  an  bic  etftc 
©telle  3U  JetciT.  S>a8  ;5Rcrfaumni&  fct  auf  un<in^c* 
Brad^te  Sliictftd^tnal^ mc  ouf  iic  2Witftlkbcr  ^uriirfeU'' 
fii^ren,  tic  i!^rcr  polxtx\^tn  Hnfid^t  unb  SBelt* 
an-fd^uutio  nad^  gar  nid^  in  ben  ^unb  gcl^ort 
I^attcn.  ^iefe  fatten  ^id^  ^[C9cn  bie  @manai|>ation 
Dor  ber  Unterftu^ngdtjereiniQung  aur  <xuSgef|)rod§en 
9eik9er!f<i^aftH^ien  iOrgainfation  geloenbet, 
•toeil  fie  inn-crlid^  ^um  SBcrbattb  gcprtcti  unb  biefcm 
Icine  ^onlurrcn^  gjcfd^affen  miffcn;  itooHtcn.  ©ang 
befonbcrS  bebauectc  ^n^rdnert,  i)afe  i>er  Stn!» 
fd^Iufe  an  ben  td^riftlid^en  (Sefamttoer* 
banb  nicfit  -f-d^n  toiel  frii^ct  auftottbe  gtlommen. 
Ol^ne  iicfcn  "Slufd^lufe  toare  ber  ®unb  aufecrftanbc 
gitocfcn,  fi<i^  i)er  ^aWad^tinaHonen  beS  ©erbanbcS" 
utO>  OCT  „i55croen)aIttgunGcn"  beS  btm  ^eidanhe  toiH* 
fd^rigen  ^  a  r  i  f  a  m  t  S  gu  ertoel^ren.  Tlit  btm 
2lnf<i§I'U^  art  ben  d^iftlid^n  ©cf<!mtt)eri6anb  l^a6c  ber 
"Sitnb  cine  gefunbc  ®runMage  'befommen.  ^  burd^ 
ba§  8ufamm«narbciten  ber  ^rinaipalitdt  mit  bem 
^ud^brurferl>erbanb  (Slfrbeii^monopoltocrtra^,  Starif* 
untreuerfldruno  beS  ©unbcS  ufiD.)  bk  ©udjbrudfer 
bid  gu  90  ^Pr-og.  in  ^n  „rotcn"  SScrbanb  r}ineingc* 
trieSen  tuorben  feien,  gelte  eg  i«tt,  ^u  xeiicxi  toaQ 
a  u  t  c  1 1  e  n  i  ?ft.  ®9  tniifetcn  b  i  e  'lloUcgen  aw'^"*' 
(^ehjonncn  rterbcn,  bie  trdl^renb  ber  IWitgliebfd^ft  im 
■^krbanbe  nod^  nid^t  ber  '^o^mlbemohaik  berfallen 
feicn;,  unb  gum  anberen  miiffe  berfud^t  trerbcn,  bie 
5fUQenb  au  getoinnen. 

®ie  3<J^i  ^^^  aWitglieber  }kl|t  nodE^  toie 
toor  im  umgelel^rten  ©er^dltnis  a"  ^^^  Sdrm,  ben 
bit  ©utcnbet^itnblcr,  namentlid^  anldglid^  ber  bied« 
jd^riaen  3id&ildumds='@eneralt>erfammlung  madden. 
<B\e  ift  toon  2974  nm  ^J^te  1910  auf  3296  im  ^al&re 
1912  geftiegen.  SB^on  ben  194,  bic  im  Sa^re  1912  ge^ 
toonnen  nourben,  foHen  110  fein,  bie  nad^  t^ilS  jal^re* 
longer  2)Wtgliebfd^ft  im  58er^anbe  aum  93unb  ii'Bcr* 
^ctreten  finb.  "SBie  ber  SReferent  einfHcfeen  liefe, 
fjollte  bic  ©encraltocrfammlung  iibcr  bie  aWittel  S3e» 
fc^Iuft  faffen,  toie  auf  biefem  "SBegjc  in  S^lnn^i  nod) 
grofeere  ©rfolflc  ^xi  erreid^en  fcien.  ^m  iibrigen 
!6nne  ber  f^B-unb,  beffen  'ginanaen  gute  fcien,  getroft 
'in  bie  gufunft  blidCen. 

2Wit  bew  angebeutcten  aWitteln  toaren  im  tocfent* 
lid^ew  bie  ^rl^ol^un^  ber  Untcrfliifeungen  unb  ber  3"* 
balibenpenfioncn  gemeint.  S)ie  ferpl^ung  ift  in  ber 
ge^^imeti  ©ifeun^  in  ber  ber  ^Jefd^ftSberid^t 
'un-b  eine  S^eil^e  anberer  ^ingc  bislutiert  toorbcn 
Tinb,  befd^Ioffcn  •toorbcn.  Urn  bie  p^^ren  fieiftungen 
getod^ren  ^u.  lonncn,  "finb  gkid^a^^i^O  ^^  33citrdge 
bon  95  ^f.  auf  1,20  Wit  txyo^i  toorben.  ^ag  €iatut 
tritt  mit  bem  4.  Dttober  in  ^raft. 

^ie  fd^drfften  '2tng,riffe  auf  ben  53erbanb 
unb  bc^  Sicirifamt  tourben  bei  SStel^nblung  b«§ 
?PunIte8:  „^e  ©teHuit^  beg  ^utenbergbunbcS  in  ber 
^arifgemeinf^ft  ber  5£>euifd^n  ©ud^ruder"  er» 
^obcm  ^icr  fd^ofe  $err  ©  t  e  g  e  r  m  a  I  b  ben  ^ogel 
ob,  inbem  cr  unkr  bem  ©eifaH  ber  illJerfamml'ung 
n)tci)er^It  bon  bem  ^^liinger  fprad^,  ber  im 
^arifamt  ^crrfd^c  unb  ber  hex  ben  SScrl^anblungcn 
1911  t)om  SBcrtrcicr  bc§  93unlb^§  auSgcrdud&crt 
toorbcn  fei.  S>er%^unb  tocrbe  fid^  au^  pinfort  tjon 
bem  ^IxLTiQel  im  S^arifamt  md^ts  in  fcine  '58car» 
brfiung  ber  ^ugcnb  Tiineinrebcn  laffen.    Xer  9icbaf- 
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teur  bei^  „Xt)pi)Qiapy  fogte  u.  a.:  bie  bom  Sxirif am t 
tocrh>eigerie  'SR  e  d^  n  oi  n  g  0  I  e  g  u  n  g  fd^ue  ba^  2(mt 
fid^>  a^  gebcn,  toexl  bann  offenbar-  tpcrben  (miirbc, 
ftDie  SCarifamt  unb  SBerbanb  aud^  im  f  i  n  a  ii « 
a  i  ell  en  S)ijngjn,  unb  ungercd^tcrtoeife  unlb  ^lu 
ungunften  be*  SBunbeg,  fid^  „in  bie  Qavbt  arbeiten". 

@rtod^nt  mag  no(^  tocrben,  bafe  i$crr 
S^ref  fert  bas  -©utad^en,  bo^  bie  ^reSbener  <55c« 
merbclammer  auf  ©rfUd^n  ber  -fadEiiiifd^en  9tegic= 
rung  iibcr  bie  angelblid^  bie  <&baialbemofratie  for* 
bernben  Xenbenacn  ber  X^arifgemeinfd^ft  erftattetc, 
fiir  autref  fenib  er!ldrte.  @r  benannte  ^\xm  S&c^ 
toeig  eine  Sfn^al^l  angeblid^  berbiirgter  IBorfdCc  unb 
ffcUte  cine  augful^rlid^erc  ^nxisfu^tung  im  «5C^po- 
qxapy  in  Slugfit^t.  S)abei  foH  aud^  bie  Sl&hJcl^r. 
crildrung  beS  iarifamtg  ali^  untoal^r  d^raflcri^ 
fiett  toerben. 

'3Wa.n  fie^t,  bie  §crren  bel^uptcn  fel^r  biel.  i5^ 
tnirb  jid^  aeigen,  tuaS  fie  baboon  ttJol^rTfalten  lonnen, 
toernt  eg  barauf  anfommt.  2B  o  I  f. 

yitt<iittttg»ti. 

gfiit  bie  Settottbdestiebitionen* 

S)er  9^r.  35  be§  „6:orr.«93l."  toirb  bic  ©  t  a  t  i  ft  i= 
fc^c  58eilage  iibcr  bie  ©etoerffd^aften 
im  3a:^re  1912  bcigelegt.  ^ic  y?ummcr  crfc^cint 
im  ©cfamtumfangc  bon-  4S  (Seiten. 

Utttet^^ttttgdtieteiticgiutn  ber  in  ber  mobernen 
Slrbeiterbenieguttd  tiitidett  iSnne^etttctu 

3ur  af^itgliebfd^aft  r)aben  fid)  gcmclbet: 
Berlin:  @  o  1  b  f>  c  r  g,  ^gaul,  l>lng.  -b.  ^ran5^ 

portarbcitcr^SScrbanbcS, 
„  ©d^napp,  grii%  '^nq.  be§  2:ran§= 

portarbcitcr=^^crbanbe^. 
©d^riJbcr,  grana,  a?urcauang.  . 
g^n'ba,  So^nnn,  %n^.  b.  G^cntraU 

fran!cniaffc  ber   (s<^micbe. 
5^  u  n  t  i  c ,  '^aul,  ?(ng.  b.  ^olaarb.- 
iBcrbau'beg. 
nifurt  a,  3W.:  (Bad,  emilic,  ^ontoraugcff. 
ipiicg,    §(u^uft.    V(ng.    b-e§    93au^ 
ar6citer*©crbnnbeg. 
(53  6  p  p  i  n  g  c  n :  a??  a  f  f  u  t  T)  e,  ^la]c,  ?fng.  b.  '^eiiiU, 

arbciters-SlJcrbanbcg. 
„  Wlo^el,  ^oijann,  3lng.   b.  gabrif-- 

arbcitcr=Scrbanbcg. 
©  d^  6  n  f  e  I  b ,  $ugo,  Slngcftclft.  bcij 

^cjtilarbcitcrtjcrbanbeg. 
©rotl),  Slnbrea?,  Sing.  ib.  Scntr.^ 

^x,'^,  b.  3i"^"iercr. 
37i  a  fe  m  a  n  u ,   3"Iiug,  Hngcft.  ber 

8entraU^r.=^.    b.   2)rcd^flcr. 
2)  a  d^  m  a  n  n ,     iRid^arb,     $lnt;.     b. 

S3dcfcrl)crbanb€g. 
Sung,    .5of)anneg,    ^Ing.    b.    §(11^. 
^ranfenfaffe    ber    3?ictallartcttcr. 
^-P  i  c  (f ,  SBalter,  CSjpebicnt. 
2ct)cxcxx^ ,    aJJaric,    5Partciau0C)f. 
$8  cl^  r  i  n  g ,  Sluguft,  Slngcftclft.  bci? 
^43crgarbeitcrberbanbeg'. 
^nrlgrur)c:  Oierf,   ©ugen,  ©cfc^dftSfiil^rer. 
.^^oln:  ^rouDe,  grife,  ©jpebicnt. 

Scipaig:         9Bi(fIcin,    »^arl,   ^cfd^dftSfii^rer. 
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Note. — On  Coast  and  Geodetic  Survey  Charts  the  aids  to  navigation  are  corrected  from  important  informa- 
tion received  at  the  Office  to  date  of  issue,  which  is  stamped  at  the  bottom  of  each  chart.  To  assist  those  using 
the  charts  in  keeping  up  to  date,  corrections  to  be  applied  are  published  in  "  Notices  to  Mariners,''  a  weekly 
publication  issued  jointly  by  the  Light-House  Board  and  the  Coast  and  Geodetic  Survey.  These  can  be 
obtained,  free  of  charge,  on  application,  from  the  Agencies  of  the  Coast  and  Geodetic  Survey,  from  United  States 
Custom-Houses,  from  the  Branch  Hydrographic  Offices  of  the  Navy  Department  in  the  principal  seaboard  cities 
of  the  United  States,  from  United  States  Consulates  in  foreign  ports,  or  from  this  Office. 

Pilots  and  masters  of  vessels  are  earnestly  requested  to  send  information  of  dangers,  notices  of  new  shoals 
and  channels,  facts  of  interest  to  mariners,  and  suggestions  for  increasing  the  usefulness  of  charts  or  of  these 
Tide  Tables  to  the  "Superintendent  of  Coast  and  Geodetic  Survey,  Washington,  D.  C."  A  piece  of  the  chart 
affected,  showing  the  change  proposed,  should  accompany  the  information  supplied.  This  Office  will  replace, 
free  of  chai^,  any  chart  so  used. 

A  limited  number  of  Chart  Catalogues,  indicating  the  outUnes  of  Coast  and  Geodetic  Survey  Charts, 
will  be  sent,  free  of  charge,  to  any  address. 

The  list  of  Light- Houses  and  Lighted  Beacons  of  the  United  States,  and  the  lists  of  Beacons  and  Buoys  in 

the  different  Light-House  Districts,  published  by  the  Light-House  Board,  can  be  obtained,  free  of  charge,  on 

application  to  the  Light-House  Board,  Washington,  D.  C,  from  the  Inspectors  of  the  several  Light-House 

Districts,  from  the  United  States  Custom-Houses,  or  from  the  principal  Agencies  of  the  Coast  and  Geodetic 

Survey. 

SUPERINTENDENT  OF  THE  COAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  S.  A. 


PREFACE. 


The  following  tide  tables  for  the  year  1912  have  been  prepared  in  the  tidal  division 
of  the  Coast  and  Geodetic  Survey  Office.  They  are  essentially  similar  to  the  volumes  for 
preceding  years,  but  improved  values  have  been  introduced  wherever  better  data  could  be 
made  use  of. 

Tide  tables  for  the  use  of  mariners  have  been  published  by  the  Coast  and  Geodetic 
Survey  every  year  sinpe  1853.  For  the  first  fourteen  years  these  tables  appeared  as 
appendixes  to  the  Annual  Reports  of  the  Superintendent  of  the  Survey,  and  consisted  of 
more  or  less  elaborated  means  for  enabling  the  mariner  to  make  his  own  tide  predictions 
as  occasion  arose.  The  first  attempt  bj*^  this  Survey  to  give  predicted  tides  was  by  the 
issue  of  two  pamphlets  entitled  ''  Tide  Tables  for  the  Atlantic  Coast  of  the  United  States 
for  the  year  1867,"  and  *'  Tide  Tables  for  the  Pacific  Coast  of  the  United  States  for  the 
year  1867,"  respectively.  The  former  contained  the  predicted  times  and  heights  of  the 
high  waters  only  for  each  day  of  the  year  1867  at  15  stations,  together  with  tidal  con- 
stants and  differences  for  108  stations.  The  latter  contained  similar  predictions  for  4 
stations,  together  with  differences  for  16  stations.  This  marked  a  distinct  advance  over 
the  earlier  tables  which  had  been  issued  by  this  Survey. 

The  following  year  it  was  found  desirable  to  include  the  low  waters  in  all  the 
predictions  for  the  Pacific  Coast,  but  for  only  one  station  on  the  Atlantic  Coast,  and  it 
was  not  until  the  year  1887  that  the  low  waters  were  given  for  all  the  Atlantic  Coast 
stations.  Commencing  with  the  year  1896  the  tide  tables  were  extended  to  include  the 
whole  maritime  world,  practically  as  in  the  present  volume. 

In  order  to  meet  the  demand  for  a  cheap  edition  of  the  tide  tables  for  the  United  States 
and  adjacent  waters,  two  reprints  have  been  issued,  one  for  the  Atlantic  Coast  of  the  United 
States,  including  Canada  and  the  West  Indies,  price  15  cents;  and  the  other  for  the  Pacific 
Coast  of  the  United  States,  together  with  a  number  of  foreign  ports  in  the  Pacific  Ocean, 
price  10  cents. 

This  Survey  acknowledges  its  indebtedness  to  the  following-named  authorities  for 
valuable  tidal  information  used  in  the  preparation  of  these  tables,  in  addition  to  the  large 
number  of  observations  already  in  its  possession: 

W.  D.  Alexander,  Surveyor-General  Hawaiian  Islands,  tides  at  Honolulu,  Hilo,  and  Kahului,  H.  I.  (1899). 
W.  P.  Anderson,  C.  E.,  Chief  Engineer,  Department  of  Marine  and  Fisheries,  Ottawa,  Canada,  tidal  infor- 
mation for  Canadian  ports. 
Annalea  hydrographiques,  Paris. 
Annuaire  des  Maries  de  la  Basse  Cochinchine  et  du  Tonkin,  for  1894  and  subsequent  years. 

Annoaire  des  Maries  des  c6tes  de  France,  Paris. 
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Anuario  de  la  Direcci6n  de  Hidrogitiffa,  Madrid,  Spain. 

Anuario  Hidrogrdfico  del  Rfo  de  la  Plata,  por  C.-A.  Avocena,  Montevideo,  1891. 

Ricardo  M.  Arango,  Division  Engineer,  Panama  Canal  (1906),  tides  at  Cristobal  and  Panama. 

Edwin  B.  Simpson-Baikie,  Royal  Mail  Steam  Packet  Company,  Southampton,  England,  tides  at  Margarita 

Island,  Venezuela. 

Manoel  Cameiro  de  Souza  Bandeira,  Civil  Engineer,  Hydrographic  Service,  Rio  de  Janeiro,  Brazil. 

A.  J.  Pinto  Basto,  Lieut.  Commanding  the  Mindovy,  Portuguese  Navy,  Lisbon,  Portugal  (1897). 

John  Barrett,  United  States  Consul -General  (1894),  Bangkok,  Siam. 

A.  M.  Beaupr^,  United  States  Minister  (1905),  Buenos  Aires,  Argentina. 

G.  W.  Bell,  United  States  Consul  (1894),  Sydney,  New  South  Wales. 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town,  Africa. 

A.  M.  Bisbee,  Coast  Inspector  (1894),  Shanghai,  China. 

Roger  S.  G.  Boutell,  Secretary  of  Legation  of  the  United  States  (1906),  The  Hajnio,  the  Netherlands. 

Canadian  Tidal  Survey  (see  *' Tidal  and  Current  Survey  of  Canada"). 

R.  W.  Chapman    Professor  in  University  of  Adelaide,  harmonic  tidal  conptanta  for  Port  Adelaide,  South 

Australia. 
Charts  of  various  nationalities:  American,  English,  Dutch,  French,  German,  and  Spanish. 

Chief  of  Engineers,  U.  S.  A.,  War  Department,  Washington,  D.  C. 

J.  M.  Clapp,  Assistant  U.  S.  Engineer  (1908),  tides  at  Toke  Point,  Washington. 

Powell  Clayton,  United  States  Ambassador  (1905),  Mexico. 

Coast  Pilots  and  Pilots  of  various  seas:  American,  English,  French,  Cierman,  Spanish,  and  Portuguese, 

John  G.  Coolidge,  Unite<i  States  Secretary  of  Legation  (1905),  Peking,  China. 

E.  L.  Corthell,  C.  E.,  tidal  observations  at  the  mouth  of  the  Panuco  River,  Tampico,  Mexico. 

George  H.  Darwin,  Cambridge,  England. 

W.  Bell  Dawson,  D.  Sc,  C.  H,  Engineer  in  charge  of  Tidal  and  Current  Survey  of  Cana<la;  Department  of 

Marine  and  Fisheries,  Ottawa,  Canada.     Reports  of  progress,  of  Ti<lal  anti  Current  Survey,  Tide  Tables, 

and  tidal  differences  for  Canadian  {x>rts. 
Charles  Denby,  United  States  Minister  (1894),  Peking,  China. 

Director  Oficina  Hidrognitica,  Valparaiso,  (^hile,  hourly  heights  of  the  sea  at  Valparait^  for  one  year. 
H.  Percival  Dodge,  United  States  Secretary  of  Kml^assy  (1905),  Berlin,  Germany. 
Edwin  Dun,  United  States  Minister  (1894),  Tokyo,  Japan. 
Alex.  Duncan,  Pilot  Master  (1894),  Georgetown,  Demerara. 
0.  O.  Eckford,  United  Statea  Consul  (1894),  Kingston,  Jamaica. 
G.  W.  Ellis,  United  States  SecTetary  of  Legation  (1905),  Monrovia,  Liberia. 

Exploring  Expeditions  of  various  nations:  American,  Dutch,  English,  French,  (iernian,  and  8()anish. 
W.  H.  Finley,  a  pamphlet  on  the  Api)roximate  Tide-Constants  for  Table  Bay  and  Algoa  Bay,  Africa,  through 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town. 
E.  H.  Francis,  Pilot,  Seattle,  Wash. 

Gezeitentafeln.     Herausgegel)en  vom  Reichs-Marine-Arat,  Berlin. 

E.  A.  Gieseler,  Assistant  U.  S.  Engineer,  tides  at  Panama,  January  1,  1885,  to  Septeml)er  80,  1888. 
David  Gill,  H.  M.  Astronomer  (1894),  Cape  Town  Observatory,  Cape  Town,  Africa. 
W.  T.  Glasgow,  Secretary  of  Marine  Department,  Wellington,  New  Zealand,  tidal   observations   for   Port 

Chalmers,  New  Zealand,  for  the  year  1898. 
Geo.  W.  Goethals,  Chairman  Isthmian  Canal  Commission  (1909),  tides  at  Cristobal  ami  Panama. 
R.  J.  L.  Guppy  (1894),  Trinidad,  West  Indies. 
Arthur  S.  Hardy,  United  States  Minister  (1905),  Madrid,  Spain. 
P.  Hatt,  Service  Hydrographique  de  la  Marine,  Paris,  France,  harmonic  constants  for  five  French  ports,  three 

ports  in  the  Indian  Ocean,  and  three  ports  in  Cochin  China. 
Hydrographer,  Hydrographic  Office,  Navy  Department,  Washington,  D.  C. 
Hydrographic  Office,  Admiralty,  London,  Englan<l.  the  loan  of  valuable  tidal  records  in  many  part?  of  the  world. 
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Ingeiiieur  en  Chef  de  Construction  du  Canal  de  T  Isthmus  de  Panama,  the  tides  at  Colon  and  Panama. 

Japanese  Naval  Department,  through  Edwin  Dun  (1894),  United  States  Minister,  Tokyo,  Japan. 

Contre- Admiral  R.  von  Kalmar,  Director  of  the  Naval  Observatory,  Pola,  Austria  (1897),  hourly  heights  of  the 

sea  at  Pola  for  the  four  years  1884-1887. 
Walter  Katzenbeiger,  tides  at  Old  Plantation  Flats  Light-House,  Va. 

Alex.  Lemos,  Engenheiro  do  Servico  de  Mar^s  e  Correntes  (1909),  tidal  constants  for  Brazilian  ports. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine. 

Ernest  Lyons,  United  States  Minister  Resident  and  Consul-General  (1905),  Monrovia,  Liberia. 
Curtis  J.  Lyons,  Hawaiian  Government  Survey  (1895),  Honolulu,  Hawaiian  Islands. 
Fenton  R.  McCreery,  Secretary  of  American  Embassy  (1906),  Mexico  City,  Mexico. 

D.  W.  Maratta,  United  States  Consul-General  (1894),  Melbourne,  Victoria. 

Marine  Board,  Port  Adelaide,  South  Australia,  through  Charles  A.  Murphy,  United  States  Consular  Agent 

(1894),  Port  Adelaide. 
William  L.  Merry,  United  States  Minister  (1905),  San  Jose,  Costa  Rica. 
George  V.  L.  Meyer,  United  States  Ambassador  (1905),  Rome,  Italy. 

E.  B.  Michell,  Bangkok,  Siam,  through  John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 
Ministerie  van  Marine,  Afdeeling  Hydrographie,  *8  Gravenhage,  Netherlands. 

Frederick  G.  Morgan,  United  States  Vice-Consul  (1904),  Cairo,  Egypt. 

Charles  A.  Murphy,  United  States  Consular  Agent  (1894),  Port  Adelaide,  South  Australia. 

E.  Nevill,  H.  M.  Astronomer  (1894),  Durban  Observatory,  Durban,  Africa. 

Stanford  Newel,  United  States  Minister  (1905),  The  Hague,  Netherlands. 

Oficina  Hidrogrdfica,  Santiago,  Chile. 

W.  P.  Pierce,  United  States  Consul  (1894),  Port  of  Spain,  Trinidad. 

J.  P.  Prince,  United  States  Consular  Agent  (1894),  Durban,  Africa. 

Proceedings  of  the  Royal  Society  of  London. 

B.  S.  Raiiden,  United  States  Consul  (1894),  Batavia,  Java. 

Reichs-Marine  Amt,  Berlin,  Germany,  harmonic  constants  for  three  German  ports. 

Reports  of  the  British  Association  for  the  Advancement  of  Science. 

Reports  on  the  operations  of  the  Survey  of  India  Department,  Calcutta,  India. 

E-  Roberts,  Chief  Assistant,  Nautical  Almanac  Office,  London,  England,  harmonic  constants  for  Canadian 

ports,  calculated  from  the  observations  and  data  of  the  Canadian  Tidal  Survey.    Also  harmonic  constants 

for  Hongkong,  China,  and  Singapore,  Malay  Peninsula. 
Capt.  John  Rodgers,  U.  S.  N.,  tides  at  Papeeti,  Tahiti. 
H.  H.  Rousseau,  Civil  Engineer,  U.  S.  Navy  (1906),  Mare  Island,  Cal. 
H.  C.  Russell,  H.  M.  Astronomer  (1894),  Sydney  Observatory,  Sydney,  New  South  Wales. 

C.  M.  Saville,  Assistant  Engineer,  Panama  Canal  (1909),  tides  at  Cristobal  and  Panama. 
S.  Schneegans,  United  States  Consul  (1894),  Saigon,  Cochin  China. 

Edgar  K.  Smoot,  C.  E.,  tidal  observations  at  Manzanilla,  Mexico. 

James  Spaight,  United  States  Vice-Consul  (1894),  Demerara. 

John  F.  Stevens,  Chief  Engineer,  Isthmian  Canal  Commission  (1906),  tides  for  Colon  and  Panama. 

Dr.  J.  P.  Van  der  Stok,  Director  of  the  Meteorological  and  Magnetic  Observatory  (1894),  Batavia,  Java 
Stndien  over  Getijden.  Overgedrukt  uit  het  Tijdschrift  van  het  Koninklijk  Instituut  van  Ingenieurs, 
Afdeeling  Nederlandsch-Indie,  Batavia,  Java.  Also,  **  Wind  and  Weather,  Currents,  Tides,  and  Tidal 
Streams  in  the  East  Indian  Archipelago,"  Batavia,  Java,  1897. 

D.  C  F.  Thompson,  R.  N.,  Harbor  Master  (1894),  Kingston,  Jamaica. 
David  E.  Thompson,  United  States  Ambassador  (1907),  Mexico. 

Tidal  and  Current  Survey  of  Canada,  Reports  of  progress.  Tide  Tables  and  harmonic  constants  for  Quebec,  St. 
Paul  Island  in  Cabot  Strait,  Halifax,  Nova  Scotia;  St.  John,  New  Brunswick;  Victoria,  and  Sand  Heads. 
Strait  of  Georgia,  British  Columbia;  from  which  the  Tide  Tables  for  Halifax  and  St.  John  are  calculated. 
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Tide  Tables  for  the  British  and  Irish  Ports,  together  with  the  Times  and  Heights  of  High  Water  at  Full  and 

Change  for  the  Principal  Places  on  the  Globe,  London,  England. 
Tide  Tables  for  the  Indian  Ports,  London,  England. 
Charlemagne  Tower,  United  States  Ambassador  (1905),  Berlin,  Germany. 
Transactions  of  the  Royal  Society  of  London. 

Udgivet  af  den  norske  Gradmaalingskommission,  Christiania,  Norway. 
J.  T.  Walbran,  Captain  of  the  D.  G.  S.  Quadra  (1896),  British  Columbia. 

W.  E.  Wall,  Surveyor,  Hawaii  (1909),  tides  at  Honolulu.  ■ 

H.  N.  P.  Wallaston,  Secretary  of  Customs  (1894),  Melbourne,  Victoria.  j 

Rear- Admiral  W.  J.  L.  Wharton,  R.  N.,  Hydrographer  (1896),  Hydrographic  Office,  Admiralty,  London,  ] 

England.  j 

Henry  Lane  Wilson,  United  States  Ambassador  (1910),  Mexico. 
Thomas  Wilson,  Secretary  of  Harbor  Trust  (1898),  Greenock,  Scotland.  ^ 

The  predicted  time  and  height  of  the  high  and  low  waters  for  70  principal  ports 
or  stations  are  given  in  Table  1,  pages  53-332,  for  each  day  throughout  the  entire  year  ^ 

1912.  The  predictions  for  60  of  these  ports  have  been  made  by  means  of  the  Ferrel  tide 
machine,  described  in  Appendix  10  of  the  Superintendent's  Report  for  1883.  The  tides 
for  the  other  20  principal  ports  have  been  predicted  by  means  of  a  new  tide  computing 
machine,  devised  and  constructed  at  this  office,  a  description  of  which  will  be  published 
later.  The  harmonic  constants  used  for  these  predictions,  as  well  as  the  length  of  series 
analyzed,  are  given  in  Table  4  of  this  volume. 

These  stations  are  distributed  as  follows:  20  on  the  eastern  and  7  on  the  western 
coast  of  North  America,  5  in  South  America,  14  in  Asia.  1  in  Africa,  14  in  Europe,  and  9 
in  Oceania.  They  are  usually  referred  to  in  this  volume  as  principal  or  standard  ports^ 
These  predictions  are  extended  to  about  three  thousand  subordinate  stations  b}"^  means 
of  the  tidal  differences  and  ratios  of  Table  3,  pages  338-457.  The  predicted  times  of  all 
the  slack  waters  for  the  year  1912  are  given  for  two  stations,  Seymour  Narrows,  British 
Columbia,  and  Sergius  Narrows,  Alaska,  on  pages  498-505. 

An  explanation  of  the  tables,  with  examples  of  their  use,  is  given  on  pages  37-50,  an 
index  of  principal  ports  is  given  on  page  52,  and  a  general  index  on  pages  533-536. 

O.  H.  TiTTMANN, 

/Super  In  tenderU, 
October,  1910, 
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TREATISE  ON  TIDES. 

1.  General  statements,        . 

The  word  tide  is  used  to  indicate  the  periodic  rising  and  falling  of  oceanic  and  other 
large  bodies  of  water,  due  mainly  to  the  attraction  of  the  moon  and  sun.  This  rising  and 
falling  necessitates  a  lateral  or  horizontal  movement  of  the  waters;  such  movements  are 
called  tidal  currents.  They  usually  flow  and  ebb  somewhat  in  retard  of  the  rising  and  falling 
of  the  tide.  As  the  velocity  and  direction  of  tidal  currents  are  much  modified  by  extremely 
local  causes,  while  the  times  and  heights  of  the  tides  remain  nearly  constant  over  consider- 
able areas,  the  currents  may  with  propriety  be  made  to  depend  upon  the  tides;  for  this 
reason  their  discussion  will  be  postponed  to  §  11. 

The  tide  rises  until  it  reaches  a  maximum  height  called  high  toater^  and  thon  falls  until 
it  reaches  a  minimum  height  called  loio  water;  these  two  phases  of  the  tide  may  be  spoken 
of  as  the  tides.  For  a  few  minutes  before  and  after  high  or  low  water  it  is  difficult  to 
observe  any  vertical  motion  in  the  tide;  while  thus  apparently  stationary  the  tide  is  said  to 
fftand.  The  duration  of  high  or  low  water  stand  is  usually  too  vague  a  quantity  to  be  of 
much  service  in  describing  the  chai'acter  of  the  tide. 

For  reasons  to  be  given  later,  based  upon  the  fact  that  the  tides  are  chiefly  due  to  the 
difference  between  the  moon^s  attraction  upon  the  enveloping  sea  and  the  earth  as  a  whole, 
one  would  expect  that  at  most  tidal  stations  two  high  waters  and  two  low  waters  would 
occur  each  lunar  day;  in  other  words,  to  each  transit  of  the  moon  (inferior  as  well  as 
superior)  there  would  correspond  one  high  water  and  one  low  water.  On  an  average  the 
time  of  high  water  at  a  given  station  follows  the  time  of  transit  by  a  certain  number  of 
hours  and  minutes  called  the  high  water  interval  (HWI)  or  high  water  lunitidal  interval^  or 
the  corrected  establishment.  In  like  manner  the  lo\o  water  interval  (LWI)  or  low  water  luni- 
tidal interval  indicates  the  average  number  of  hours  and  minutes  between  the  time  of  transit 
and  the  time  of  low  water. 

According  as  the  moon  is  in  or  near  the  perigee,  apogee,  or  either  tropic,  the  tides  are 
distinguished  as  perigean^  apogean^  or  tropic  tides.  Spring  tides  occur  at  about  the  time  of 
new  or  full  moon,  and  neap  tides  at  about  the  time  of  either  quarter.  More  definite  notions 
in  i*egard  to  these  tides  will  be  given  in  §  8. 

2.  Directions  for  observing  tides. 

Wherever  tides  are  to  be  observed,  the  first  thing  to  do  is  to  fix  a  well-graduated 
vertical  staff  in  as  permanent  a  position  as  possible.  A  solid  wall  or  pile  will  often  furnish 
a  suitable  support.  The  heights  of  several  bench  marks  above  the  zero  of  this  staff  should 
then  be  determined  with  considerable  precision  in  order  to  detect  any  settling  or  rising  in 
the  support  of  the  staff.  These  bench  marks  should  be  of  a  permanent  character  and  situ- 
ated at  various  distances  from  the  staff.  The  object  of  such  permanence  is  to  enable  one  to 
recover  the  plane  of  reference  at  any  future  time. 

IHrect  staff  readings. — ^The  staff  and  bench  marks  established,  the  observer  should  read 
the  height  of  the  tide  at  even  intervals  of  time.  Readings  at  the  exact  hours  throughout  the 
twenty-four  hours  of  each  day  are  preferable  for  most  purposes.  The  kind  of  time  used  is 
immaterial,  provided  that  it  be  the  same  throughout  the  series  of  observations.     It  should 

13 


14  INTRODUCTION. 

always  be  specified  in  the  record.  In  making  such  observations  it  is  of  importance  to  know 
the  time  to  within  about  one  minute.  In  high  and  low  water  observations  readings  should 
be  made  every  ten  minutes,  say  for  about  forty  minutes  before  to  forty  minutes  after  each 
of  the  four  tides  of  the  day.  In  reading  a  height  upon  the  staff,  unless  the  surface  of  the 
water  be  perfectly  smooth,  note  a  point  midway  between  the  crest  and  trough  of  the  waves. 
A  glass  tube  open  at  both  ends  and  held  alongside  the  staff  will  facilitate  making  these 
readings.  When  the  surface  is,  as  a  rule,  too  rough  for  staff  readings,  the  water  in  a  well 
communicating  with  the  sea  by  means  of  a  pipe  half  an  inch  or  more  in  diameter  should  be 
observed  instead. 

Box  gauges, — A  box  gauge  consists  of  a  long  vertical  box  inclosing  a  float  which  rises 
and  falls  with  the  tide.  In  some  cases  the  float  carries  a  vertical  rod  which  may  itself  be 
graduated;  in  othei*s  the  float  is  attached  to  a  wire  t)r  cord  which  passes  over  a  pulley,  then 
along  a  graduated  scale,  and  terminates  in  a  counterpoise.  This  gauge  permits  readings 
to  be  made  when  the  sea  is  comparatively  rough.  A  simple  staff  gauge  should  always  be 
located  near  a  box  gauge  and  the  readings  of  the  two  should  be  frequently  compared,  for  it 
is  obvious  that  the  line  of  flotation  is  liable  to  become  somewhat  altered. 

Automatic  or  sdf'regkteriiig  tide  gauges. — A  gauge  of  this  variety  requires  a  float  and 
box  similar  to  those  employed  in  a  box  gauge.  The  motion  of  the  float,  as  it  rises  and  falls, 
is  communicated  to  a  pencil  which  traces  a  curve  upon  a  moving  sheet  of  paper.  Uniform 
motion  is  imparted  to  the  paper  by  means  of  a  cylinder  or  drum  driven  by  a  well-regulated 
clock.  The  pencil  is  free  to  move  in  a  direction  perpendicular  to  the  line  of  motion  of  the 
paper.  The  paper,  usually  of  sufficient  length  to  contain  a  month's  record,  is  paid  out  f  ron 
one  cylinder,  passes  over  a  second,  and  is  received  upon  a  third.  This  gauge,  besides  giving 
a  continuous  record,  requires  a  comparatively  small  portion  of  the  observer's  time.  Staff 
readings  (upon  a  staff  gauge)  and  time  comparisons  should  be  made  at  frequent  intervals 
and  recorded  upon  the  tidal  sheet  or  marigram.  These  staff  readings  should  be  made  within 
an  hour,  say,  of  the  times  of  high  or  low  water.  ^ 

3.   Oeneral  properties  of  tides.  j 

Confining  one's  attention  to  a  particular  station,  the  following  properties  common  to    .''''^ 

most  tides  are  usually  revealed  by  means  of  a  few  days'  observation:  '"' 

(1)  Two  high  waters  and  two  low  waters  occur  during  each  twenty-four  or  twenty-five    .  ^ 


hours. 
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(2)  The  alternate  high  or  low  waters  are  more  or  less  unequal.  '' 

(3)  The  heights  of  corresponding  tides  vary  from  day  to  day.  ^^  ^> 

(4)  The  lunitidal  intervals  (high  or  low  water)  are  different  for  alternate  tides.  '^-  ^'i 
(6)  The  lunitidal  intervals  for  corresponding  tides  vary  from  day  to  day.  '^n 

(6)  The  inequality  in  height  or  interval  referred  to  in  (2)  or  (4)  becomes  greater  as  the 
moon's  declination,  either  north  or  south,  increases.  This  does  not  apply,  because  of  the 
sun's  tidal  effect,  to  the  lesser  inequality  at  stations  where  the  high  and  low  waters  are 

affected  by  quite  unequal  amounts. 

c^r  eatp  r 

(7)  The  range  of  tide  (as  determined  from  all  four  tides  of  the  day)  is  f  than 

^,      .         ^  new  or  full  moon. 

usual  near  the  tmie  of  .,  ^  ___  ,        « j««i.  ^^ 

the  moon  s  quadrature. 

c^r  eater  Denc^pi^ 

(8)  The  ransfe  of  tide  is  i  „„        than  usual  near  the  time  when  the  moon  is  in 

^  '  ^  less  apogee. 

(9)  The  lunitidal  intervals  are  i^^^^^j.  than  usual  near  the  times  of  the  ^j^.^  ^^^  seventh    ''^Ui 
octants. 
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The  above  statements  do  not  usually  apply  to  the  tides  at  stations  where  but  one  high 
and  one  low  water  occur  daily^    The  readily  observable  properties  of  such  tides  are: 

[1]  But  one  high  and  one  low  water  occur  daily  when  the  moon  is  far  from  the  equator. 

[2]  Two  high  and  two  low  waters,  both  comparatively  small,  may  occur  daily  when  the 
moon  is  near  the  equator. 

[3]  The  moon  being  far  from  the  equator,  the  (diurnal)  range  of  tide  is  i    rpa^pd  ^^^^  ^® 

.    .^,      solstice. 

time  of  either  ^^, -^^^ 

equinox. 

4.  TTie  equilibrium  theory  of  tides. 

The  uncorrected  equilibrium  theory  begins  by  assuming — 

(1)  That  the  nucleus  of  the  earth  is  comparatively  rigid  (or  that  at  least  its  outer  layer 
is  a  rigid  shell),  and  that  it  is  composed  of  concentric  spherical  layers,  each  layer  having  a 
constant  density. 

(2)  That  the  nucleus  is  covered  by  a  fluid  of  uniform  depth,  shallow  as  compared  to  the 
radius  of  the  nucleus,  but  deep  as  compared  to  the  rise  and  fall  of  tide. 

(3)  That  this  fluid  has  neither  inertia  nor  viscosity,  nor  is  there  friction  between  the  fluid 
layer  and  the  nucleus  or  the  enveloping  atmosphere. 

As  these  conditions  are  far  from  being  realized  in  the  case  of  nature,  observations  will 
show  at  best  only  ceiiain  approximations  toward  ideal  values.  Before  introducing  the 
modifications  necessary  to  adapt  the  theory  to  the  tides,  it  seems  desirable  to  ascertain  what 
t^ie  tendencies  are  in  the  ideal  case. 

Since  the  angular  velocity  of  the  moon  in  her  orbit  and  the  rotary  motion  of  the  earth's 
surface  are  finite,  while  the  particles  of  fluid  are  supposed  to  respond  irnmediately  to  the 
forces  acting  upon  them-,  we  may  consider  the  earth's  surface  as  stationary  during  any  given 
instant,  and  treat  the  surface  assumed  by  the  water  as  a  case  of  static  equilibrium. 

Because  of  hy]pothesis  (1),  the  attraction  of  the  moon  upon  the  nucleus  is  the  same  as  it 
would  have  been  had  the  entire  mass  been  concentrated  at  the  earth's  center. 

At  any  given  place  the  tide-producing  tendencies  depend  chiefly  upon  the  distance  and 
direction  of  the  disturbing  body,  and  are  governed  by  what  may  be  referred  to  as  Laws 
I  and  II. 

Law  L — ^The  tendency  to  produce  tides  at  a  given  station  varies  directly  as  the  mass  of 
the  disturbing  body  and  inversely  as  the  cube  of  the  body's  distance  from  the  earth's  center. 

In  consequence  of  this  law  the  amplitude  of  the  solar  tide  ought  to  be  about  0.458  time 
that  of  the  lunar  tide.  For  the  mass  of  the  sun  =  381  000,  and  the  mass  of  the  moon  =  l/81, 
the  mass  of  the  earth  being  unity,  while  the  sun's  distance  =  92  800  000  miles  and  the  moon's 
distance  =  239  000  miles,  so  that — 

solar  tide:  lunar  tide  =  (92  800  000)'  *  8i  ^  (239  000)' '  ^^ 

.  •.  solar  tide  =  0.458  lunar  tide.  (2) 

The  eccentricity  of  the  lunar  orbit  being  0.055,  this  law  gives 

perigean  range:  mean  range  =  (1  ^  eccentricity)' '^-  (^) 

apogean  range :  mean  range  =  (1  +  eccentricitTP  '1'  ^^> 

. '.  perigean  range  =  1.18  mean  i*ange,  (5) 

apogean  range  =  0.85  mean  range.  (6) 

Law  IL — ^The  tendencies  to  produce  tide  for  various  relative  positions  of  the  tide- 
producing  body  are  proportional  to 

3  cos'  (?  -  1,  (7) 

63219°— 11 2 


16  INTRODUCTION. 

• 
where  B  is  the  zenith  distance  of  the  body  corrected  for  parallax.     In  other  words,  B  is  the 

angle  at  the  earth^s  center  defined  by  the  given  station  and  the  center  of  the  disturbing  body. 

If  u  denote  the  height  of  tide  expressed  in  terms  of  the  earth's  radius,  a,  then  it  is 

proportional  to  3  cos'  ^—1;  in  other  words,  we  may  put  w=a'  (3  cos*  6^—1).     The  equation 

of  the  surface  of  the  sea  at  any  given  instant  is 

p=a  (1+w)  (8) 

or 

p-a-\-a  a'  (3  cos*  6^—1),  (9) 

which  is  the  equation  of  an  ellipsoid  whose  semiaxes  are 

a  (1+2  «'),  ^  (!-«'),  «  (l-^')-  (10) 

That  is,  forces  acting  according  to  this  law  cause  the  surface  of  the  sea  to  assume  the  form 
of  an  ellipsoid  of  revolution  whose  longest  axis  points  toward  the  tide-producing  body. 

It  will  be  observed  that  when  the  moon,  say,  is  in  the  zenith  (or  nadir),  the  elevation  of 
the  sea  is  2  a  ^'  higher  because  of  the  existence  of  the  moon;  but  when  in  the  horizon,  the 
elevation  of  the  sea  is  a  a'  lower. 

For  a  given  place  the  height  of  the  tide  will  vary  from  hour  to  hour  of  the  day  chiefly 
on  account  of  the  variations  in  B\  buf,  as  already  noted,  it  varies  somewhat  on  account  of 
the  variation  in  r,  the  moon's  distance. 

For  a  given  place  the  angle  B  depends  upon  the  moon's  hour  angle  and  its  declination, 
both  of  which  are  functions  of  time.     From  spherical  trigonometry, 

cos  6^=cos  A  cos  <^  cos  {^—T)  +sin  X  sin  S  (11) 

where 

A.  =  geographic  latitude  of  the  station, 

I  =  longitude  of  the  station  (W.  from  Greenwich), 

d  =  moon's  declination, 

^»=wi^= moon's  hour  angle  (W.  from  the  meridian  of  Greenwich). 

.'.a  a'  (3  cos*  ^—1)  =  J  a  a'  cos*  X  cos*  d  cos  2  (^—T) 

+3  a  a'  sin  A.  cos  A.  sin  2  <^  cos  (^—0 

+  i  a  a'  (3  sin*  A-1)  (3  sin*  cJ-l) 

=height  of  tide  according  to  the  uncorrected  equilibrium  theory.       (12) 

For  the  lunar  tide, 

_    mass  of  moon     a* a -q  ^    f  /iq\ 

^"^-^  mass  of  earth ^  (moon's  distance)'"^'^^  ^®^'^'  t^'^> 

and  for  the  solar  tide, 

,     -    mass  of  sun  a^  ^  .^^  i.    ^  /^  .v 

«  "  =*  Sass  of  earth^(8un'8  distance)* =<^-^^  ^«*''-  (!•*> 

(i)  The  height  of  the  semidiurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  twice  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the 
square  of  the  cosine  of  its  declination.  The  factor  depending  upon  the  declination  is  always 
near  unity. 

(ii)  The  height  of  the  diurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the  sine 
of  twice  its  declination.  The  factor  depending  upon  the  declination  varies  almost  directly 
with  the  declination. 

(iii)  There  is  a  portion  of  the  lunar  or  solar  tide  which  depends,  at  a  given  station, 
wholly  upon  the  declination  of  the  moon  or  sun.  The  height  of  this  portion  is  proportional 
to  3  sin*  <^— 1,  where  d  represents  the  declination  of  the  moon  or  sun.  The  period  of  this 
expression  is  a  half  tropical  month  or  year,  as  the  case  may  be. 
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The  height  of  the  entire  tide,  or  of  the  surface  of  the  sea,  at  any  given  time  and  place,  is 
the  sum  of  the  six  terms  just  referred  to — three  belonging  to  the  moon  and  three  to  the  sun. 

Tfie  corrected  equilihriiun  theory. — To  approximately  adapt  the  foregoing  theory  to  the 
case  of  nature,  we  may  write  the  height  of  the  lunar  or  solar  tide  in  the  form 

R^  cos«  6  cos  [2  (^'-0-^«] 

+^1  sin  2  S  cos  [^^-^-«J  (15) 

+i?o  [3  sin«  <y-l] 

where  R  and  b  must  be  determined  from  observations  at  the  given  stations.  Statements 
(i),  (ii),  and  (iii)  require  no  modification,  except  that  for  ''hour  angle"  we  must  write  ''hour 
angle  diminished  by  a  constant  appropriate  for  the  station  in  question"  and  so  for  "twice 
the  hour  angle." 

This  correction  is  theoretically  necessary  (even  if  the  water  have  neither  inertia  nor 
friction)  because  the  earth's  surface  is  not  wholly  covered  with  water,  and  the  equation  of 
continuity  can  not  generally  be  satisfied  when  the  rise  and  fall  is  as  given  by  equation  (12) 
unless  we  continual!}'  alter  the  plane  of  reference. 

The  ^'s,  as  did  the  a's,  involve  the  factor 

(mean  distance  of  moon  V/^gV     /^actual  parallax V  ^-^x 

actual  distance  of  moony  '^\rJ  ~~ Vmean  parallax y  ^    ' 

In  practice  the  inertia  and  friction  of  the  water  produce  important  modifications  in  the 
^\s  and  f's  from  their  equilibrium  values.  Nevertheless,  the^fonn  (15)  is  capable  of  approxi- 
mately representing  the  rise  and  fall  of  the  tide  in  nature.  This  is  especially  true,  if  we  make 
the  further  modification  of  taking  6  and  /•  at  times  anterior  to  the  time  of  tide.  Such  times, 
as  well  as  the  ^'s  and  ar's  must  be  determined  from  observations  made  at  the  given  station.* 

5.  Explanation  of plieruyinena  noted  in  %  Shy  the  equilibrium  theory. 

The  tides  in  (i),  §  4,  are  semidiurnal,  while  those  in  (ii)  are  diurnal.  Each  may,  for  any 
particular  day,  be  represented  by  a  cosine  curve  of  proper  length  (period)  and  amplitude. 
Now  it  is  obvious  that  the  superposition  of  a  diurnal  curve  upon  a  semidiurnal  will,  in 
general,  cause  the  alternate  maxima  or  minima  of  the  semidiurnal  curve  to  become  more  or 
less  unequal  in  height  and  unequally  displaced  in  time.  These  statements  account  for  (1), 
(2),  and  (4)  of  §  3.  As  noted  in  (ii),  §  4,  the  amplitude  of  the  diurnal  curve  (lunar  or  solar) 
is  nearly  proportional  to  the  declination  of  the  moon  or  sun.  This  explains  property  (6),  §  3. 

The  superposition  of  a  semidiurnal  curve  or  wave  upon  another  of  nearly  equal  period, 
but  of  greater  amplitude,  simply  increases  or  decreases  the  amplitude  of  the  latter  when 
approximately  like  or  opposite  phases  coincide;  but  when  the  phases  differ  by  approximately 
9<J^  or  270°  the  principal  wave  is  displaced  in  time  by  the  subordinate  one — accelemted  or 
retarded  according  as  the  maximum,  say,  is  90°  in  advance  or  in  retard  of  the  maxima  of  the 
principal  wave.  This  accounts  for  properties  (3),  (5),  (7),  and  (9),  §  3.  Property  (8)  has  been 
explained  in  §  4,  where  the  values  of  the  perigean,  apogean,  and  mean  ranges  are  compared. 
This  amounts  to  varying  the  a'  or  the  ^'s  inversely  as  the  cube  of  ,the  moon's  distance  from 
the  earth's  center. 

At  a  station  where  observation  shows  that  R^^  is  several  or  many  times  as  great  as  i?j, 
expression  (15),  the  number  of  maxima  and  minima  of  a  curve  composed  of  diurnal  and  semi- 
diurnal parts  will  usually  depend  upon  the  number  of  maxima  and  minima  of  the  diurnal 
part  when  the  moon's  declination  is  great;  but  when  the  moon  is  near  the  equator  the  number 
may  be  governed  by  the  semidiurnal  part.  This  accounts  for  properties  [1]  and  [2],  §  3. 
The  moon  crosses  the  equator  and  reaches  its  extreme  declination  at  nearly  the  same  points 
in  the  heavens  as  does  the  sun.     This  accounts  for  property  [3]. 

*Cf.  Thomson  and  Tail's  Natural  Philosophy,  §§  804-811. 
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6.  A  still  more  perfect  form  or  expression  for  the  equilibrium  theory  is  obtained  by 
developing  the  tide-producing  potential  (the  principal  part  of  which  is  inversely  proportional 
to  the  cube  of  the  disturbing  body's  distance  from  the  earth's  center,  and  directly  propor- 
tional to  3  cos*  6 — 1,  §  4)  into  a  series  of  cosine  teims.  For  considerable  periods  of  time  the 
coeflScients  of  these  terms  remain  sensibly  constant  and  their  angles  or  arguments  increase 
uniformly  with  the  time.  Having  found  from  the  development  of  the  potential  what  are  the 
more  important  terms,  one  then  assumes  that  by  leaving  all  amplitudes  and  epochs  arbitrary 
the  series  is,  by  the  principle  of  forced  oscillations,*  capable  of  representing  the  tide  at  any 
given  station.  The  harmonic  analysis,  §  7,  has  for  its  object  the  determination  of  these 
amplitudes  and  epochs  from  tidal  records. 

7.  Ilatinonic  analysis,  \ 

Since  the  tide  is  periodic  in  its  character,  and  since  the  periods  of  its  causes  are  known 
from  astronomical  consideration^,  it  ought  to  be  possible  to  represent  the  height  at  any  given 
time  by  means  of  the  Fourier  series,  or,  rather,  an  aggregation  of  such  series, 

y  =  A  cos  {at  +a)  +  J?  cos  (J>t  +/S)  +     .     .     .  (17) 

where  y  is  reckoned  from  mean  sea  level. 

For  aiding  the  imagination,  we  may  suppose  that  any  given  term  in  this  series  represents 
the  oscillation  caused  by  a  fictitious  star,  or  moon,  moving  uniformly  in  the  celestial  equator 
around  the  earth,  and  at  a  constant  distance  therefrom,  having  the  property  of  producing  a 
maximum  of  the  oscillation,  or  component  tide,  a  certain  niuuber  of  hours  after  its  upper 
meridian  passage,  and  a  minimum  the  same  number  of  hours  after  its  lower  meridian  passage. 

If  a  denote  the  hourly  speed  of  the  component  A,  or  the  apparent  angular  velocity  of  its 

fictitious  moon,  and  A^  its  epoch  or  lag  expressed  in  degrees,  A^ia  is  the  lag  expressed  in 

hours.     Also  \f  arg,^  A  denote  the  hour  angle  of  the  fictitious  moon  at  local  mean  midnight, 

at  +  argjj  A  is  its  hour-angle  at  any  subsequent  hour  t.     Consequently  the  time  of  high  water 

of  the  component  A  is 

_A^  _  arg^ 

^^  a  a    '  t^^^ 

and  the  height  at  any  time  t  is 

A  cos  {at  +  argo  A  -  A^)  (19) 

so  that 

a  =  argo  ^  -  ^''-  (20) 

By  replacing  J.,  J.^,  a,  and  a  by  ^,  J?^,  5,  and  /?,  the  corresponding  quantities  for  any 
other  component,  J?,  are  obtained. 

The  heights  due  to  any  components  may  be  shown  graphically  thus  (see  Fig.  1): 

Lay  off  the  hours  of  the  day  according  to  any  convenient  scale.     Draw  cosine  curves  of 

amplitudes  J^,  jff,     .     .     .     and  of  periods  — ,   -7—,       .     .     .    hours  in  length.    The  first 

maxima  are  located  upon  the  hour  lines 

Ao     f,rg,A      B^     argo^  . 

a  a    '       b  ~~b~    •     •     •     »  (21) 

the  succeeding  maxima  are  then  fixed  by  the  lengths  of  the  several  periods.  The  symbol  D 
may  be  used  to  indicate  the  time  of  transit  of  any  fictitious  moon. 

To  combine  these  curves,  add  the  ordinates  for  each  hour,  thus  obtaining  the  resultant 
tidal  curve  from  which  the  times  and  heights  of  high  water  and  low  water  may  be  obtained. 

The  object  of  the  harmonic  analysis  is  to  resolve  the  observed  tide — i.  e.,  observed  heights 
of  the  surface  of  the  sea — ^into  simple  elements  of  component  tides,  consisting  of  simple 

•See  l^place,  M6c.  C^l.,  IV,  iii,  §  16. 

t  See  an  article  entitled  Harmonic  Analysis  of  Tidal  Observations,  by  Prof.  G.  H.  Darwin,  B.  A.  A.  S. 
Report,  1883;  also,  article  Tides,  Encyclopfodia  Britannica,  ninth  edition,  and  Manual  of  Tides,  Part  II,  by 
R.  A.  Harris. 
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harmonic  oscillations.  The  quantities  ti,  S,  .  .  .  and  arg^  A^  argo  jB,  .  .  .  are  known 
from  astronomical  considerations,  so  that  the  analysis  of  the  tide  at  a  given  place  implies 
only  the  determination  of  the  amplitudes  J.,  J?,  .  .  .  and  the  epochs  J.°,  B^^  .  .  . 
To  analyze  harmonically  the  tide  at  a  given  place,  let  its  height  be  given  at  each  hour  of 
the  day  for  a  year,  say.  Sum  these  ordinates  as  nearly  as  may  be  at  the  component  hours 
of  each  component  (its  harmonics  excepted).  The  sums  belonging  to  each  component  will  be 
24  in  number  and  represent  sums  corresponding  to  each  of  the  twenty-four  hours  into  which 
the  component  day  is  supposed  to  be  divided.  As  the  summation  in  each  case  is  made  with 
reference  to  the  component  hours,  the  eflfect  of  the  other  components  upon  these  24  sums  will, 
in  the  long  run,  approach  zero  or  a  constant.     Having  found  the  24  heights  corresponding 
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Fig.  1. 

to  these  sums,  they  may  be  plotted  as  hourly  ordinates;  such  a  plotting  would  represent  the 
required  component  tide  combined  with  its  harmonics.    To  analyze  these  24  heights,  A^,  Ai,  A,, 
.     .     Aj3,  assume  each  to  be  of  the  form 

h^H^+Ai  COS  ai-\-Ai  sin  cU-\-A^  cos  2  a«+Z,  sin  2  erf  +    .    .    .    +2^  coa  8  ai+A^  sin  8  at,  (22) 

where  0^=0^  15^  30^     ....     345°.  _ 

It  is  not  difficult  to  show  that  the  most  probable  values  of  H^^A^A  are  given  by  the  equations 

24^0=^0+^1+^+     •     •     •     +Aw 

12  3i=AoCOsO°+AiCosl6^+A,cos30^+     .     .     .     +A,3  cos  345^ 


12  4b=Ao  cos  0^+Ai  cos  30°+ Ag  cos  60°+ 
12  3,=Ao  cos  0°+Ai  cos  45°+A,  cos  90°+ 


12  A=K  sin  0°+Ai  sin  15°+A,  sin  30°+ 
12  3,=Ao  sin  0°+A,  sin  30°+^  sin  60°+ 
12  A^=K  sin  0°+Ai  sin  46°+ A,  sin  90°+ 


+A,3  cos  330° 
+A33  cos  315° 


+A^3  sin  345° 
+A33  sin  330° 
+A,3  sin  315° 


(23) 
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From  these  values  of  A^  A^  we  find  A  and  a  by  the  relations 

A  =  (7l*  +  ly^,  tan  ^^=  -j^'  ^^'^^ 

A^  then  becomes  known  by  the  equation 

A  -  =  arjr^  .1  —  AT,  (25) 

argo  ^1  being  known  from  astronomical  considerations.*     So  for  components  J?,  C',  etc. 

It  may  be  added  that  because  the  hourly  heights  are  tabulated  in  solar  time  most  of  the 
amplitudes  as  brought  out  in  the  analysis  must  be  increased  by  a  factor  a  little  greater  than 
unity,  known  as  the  augmenting  factor;  also  that  most  of  these  amplitudes  must  l>e  corrected 
for  the  longitude  of  the  moon's  node  by  the  application  of  a  suitable  factor.  For  series  less 
than  about  a  year  in  length  still  other  corrections  must  be  applied. 

8.   Terjiis  sometitnes  useful  m  d^Hcribing  tides. 

A  lunitldal  interval  is  the  period  of  time  by  which  the  tide  of  any  place  follows  after 
the  moon's  local  meridian  passage,  at  either  the  upper  or  lower  transit.  Lunitidal  intervals 
are  divided  into  separate  classes  by  appending  qualifying  words,  to  indicate  the  kind  of 
tides  to  which  they  apply;  for  instance,  mean  high  water  lunitldal  !nt^f*val  (HWl)^  mean 
low  water  lunitidal  interval  (LWl),  vienn  tropic  higlier  high  \r>ater  lunitldal  interval 
(HHWl),  mean  tropic  lower  low  water  lunitldal  Interval  (LLWI),  and  so  on  as  occasion 
may  arise  to  designate  intervals  as  applying  to  a  special  group  or  class  of  tides. 

The  tropic  lunitidal  intervals  in  Table  3  of  this  volume  are  followed  by  the  letter  aorh  in 
order  to  enable  one  to  obtain  the  approximate  time  of  higher  high  and  lower  low  water  for  any 
station.     When  the  tropic  interval  (HH  WI  or  LLWI)  is  marked  a,  add  the  interval  to  the  local 

time  of  the  moon's  VoJ^I  ^^^ansit,  or  meridian  passage,  for  ^^^.i  declination  of  the  moon;  and 

when  it  is  marked  h  add  the  interval  to  the  local  time  of  the  moon's  V^^^^  transit  for  ®^"^° 

declination  of  the  moon.     See  formulas  (32)  and  (33). 

The  establishment  of  the  port^  or  vidgar  establishment^  as  it  is  sometimes  called,  is  the 
mean  high  water  fhdl  and  change  lunitidal  interval;  that  is,  at  the  times  of  new  and  full 
moon. 

The  corrected  establishment  of  the  port  is  the  mean  high  water  lunitidal^  interval  (HWI) 
for  one  or  more  lunations,  and  it  is  usually  from  ten  to  fifteen  minutes  less  than  the  vulgar 
establishment. 

Tlie  primming  of  the  tide  is  the  periodic  acceleration  of  its  time  of  oc'currence,  due  to  the 
sun's  effect.  At  such  times  the  lunitidal  intervals  are  less  than  their  mean,  so  that  the  tides 
occur  earlier  than  the  average.  The  priming  of  the  tides  occur  during  the  period  between 
new  or  full  moon  and  the  following  quadrature,  beginning  and  ending  at  a  time  equal  to 
the  age  of  the  phase  inequality  (26)  after  these  phases.  It  attains  its  maximum  effect  soon 
after  the  first  and  fifth  octants  of  the  moon's  phase.     See  table  of  phase  effects  (51). 

The  Ixigging  of  the  ^irfd  is  the  corresponding  retardation  in  the  time  of  its  occurrence,  the 
greatest  effect  being  soon  after  the  third  and  seventh  octants  of  the  moon's  phase. 

Mean  range  (Mn)  is  the  average  value  of  the  semidaily  range  of  tide.  When  the  tide  is 
chiefly  diurnal,  the  mean  range  [Mn]  given  in  table  3  of  this  volume  is  inclosed'  in  square 
brackets,  and  denotes  the  average  of  the  few  small  semidiurnal  tides  which  usually  occur  at 
such  stations  when  the  moon  is  near  the  equator. 

Spring  range  (Sg)  is  the  greatest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  new  and  full  moon.  The  time  after  new  and  full  moon  is  the  age  of  the  phase 
inequality. 


*The  arguments  for  January  1  of  each  year  from  1850  to  1950  are  given  upon  pages  195-204,  Part  II,  U.  iS. 
Coast  and  Geodetic  Survey  Report  for  1894. 
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Neap  range  (Np)  is  the  smallest  periodic  semidaily  range  occuning  usually  one  or  two 
days  after  the  moon  is  in  quadrature — that  is,  after  the  first  and  third  quarters.  The  time 
after  the  moon's  quadratures  is  also  the  age  of  the  phase  inequality. 

Perigean  range  (Pn)  is  the  greatest  periodic  semidaily  range  of  tide  occurring  usually 
from  one  to  three  days  after  the  moon  is  in  perigee.  The  time  after  the  moon's  perigee  is 
the  age  of  the  parallax  inequality. 

Apogean  range  (An)  is  the  smallest  periodic  semidaily  range  occurring  usually  from  one 
to  three  days  after  the  moon  is  in  apogee.  The  time  after  the  moon's  apogee  is  also  the  age 
of  the  parallax  inequality. 

Great  diurnal  range  (Gt)  is  the  difference  between  the  mean  of  all  the  higher  high  waters 
(HHW)  and  the  mean  of  all  the  lower  low  waters  (LLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Small  diurnal  ratige  (SI)  is  the  difference  between  the  mean  of  all  the  lower  high  waters 
(LHW)  and  the  mean  of  all  the  higher  low  waters  (HLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Great  tropic  range  (Gc)  is  the  greatest  periodic  daily  range  of  tide  usually  occurring 
80on  after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of 
the  tropics.  The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  ine- 
quality. 

Small  tropic  range  (Sc)  is  the  smallest  periodic  daily  range  of  tide  usually  occurring  soon 
after  the  moon  is  farthest'  north  or  south  from  the  equator  and  therefore  near  one  of  the 
tropics.     The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  inequality. 

Tides  determining  the  above  ranges,  or  of  simultaneous  occurrence,  may  be  referred  to 
as  spring^  neap^  perigean^  tropic,  etc. ;  a  like  remark  is  applicable  to  lunitidal  intervals,  and 
occasionally  to  other  quantities. 

An  inequality  in  the  interval,  range,  or  height  of  tide,  is  a  systematic  departure  of  the 
»ame  from  the  mean  value  at  a  given  station.  The  inequality  having  the  period  of  a  half 
synodic  month  is  the  phase  inequality,'  that  having  an  anomalistic  month  is  the  paralkix 
inequality;  that  which  has  the  period  of  a  tropical  month  causes  the  two  high  waters  or  two 
low  waters  of  a  day  to  differ  in  height  and  is  called  the  diurnal  inequality. 

The  age  of  an  inequality  is  the  amount  of  time  by  which  it  follows  its  astronomical 
cause.     The  ages  of  the  principal  inequalities  are  given  by  the  expressions — 

Age  of  phase  inequality     =0.984  (  Sj^-M,^)  hours  (26) 

Age  of  parallax  inequality =1.837  (M,^— N,^)  hours  (27) 

Age  of  diurnal  inequality  =0.911  (K^^-Oi^)  hours  (28) 

where  the  letters  are  the  epochs  or  lags  ( « )  of  the  harmonic  components  represented  by  them; 
their  numerical  values  can  be  found  in  Table  4,  for  each  of  the  seventy  standard  ports;  and 
these  ages  are  usually  nearly  constant  over  a  considerable  area.  These  times  represent  the 
retard  of  the  spring  and  neap,  the  perigean  and  apogean,  and  the  tropic  tides,  respectively, 
behind  their  astronomical  causes. 

Tropic  diumul  inequality  (HWQ,  LWQ)  as  here  used  denotes  the  greatest  periodic 
difference  in  height  between  two  consecutive  high  waters  or  low  waters,  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator;  this  inequality  is  determined 
by  the  tropic  tides,  although  the  smaller  inequality  at  some  stations  may  not  then  have,  even 
approximately,  its  maximum  value. 

Diunval  wave  is  that  portion  of  the  tide  whose  period  is  approximately  one  day,  and 
where  this  wave  predominates  the  tide  is  said  to  be  chiefly  diurnal. 

Sequence  of  tide  is  the  order  in  which  the  four  tides  of  a  day  occur,  particularly  when  the 
moon  is  far  from  the  equator.     It  may  be  expressed  thus,  HHW  to  LLW  or  LLW  to  HHW 
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as  the  case  may  be.    .  The  i^tt^r    ^^P^^^ion  indicates  that  tropic  LLW  i     tropic  HHW 

without  the  lesser  tides  intervening.     The  time  between   tropic  t  t  w  and  tropic  tttttxt 

must  be  taken  as  less  than  a  half  lunar  day.  At  some  stations  it  is  necessary  to  have  both 
sun  and  moon  far  from  the  equator  in  order  to  fix  the  sequence. 

Type  of  tide  ia  the  characteristic  form  of  the  tide.  It  is  generally  indicated  by  the 
sequence  of  tides,  together  with  the  ratios  of  each  of  the  tropic  diurnal  inequalities,  and  of 
the  spring  range,  to  the  mean  range.  For  shallow  waters,  however,  in  rivers  especially, 
the  duration  of  rise  or  fall  may  become  very  important. 

Figure  2  illustrates  the  tropic  tides  and  quantities  connected  with  them  at  San 
Francisco.  In  this  case  the  tide  has  a  large  diurnal  inequality  in  heights,  the  sequence  is 
HHW  to  LLW,  and  LWQ>HWQ. 


Transit 
(upper  or  lover) 


Transit 
flower  or  -upper) 


Transit 
(upper  or  lower) 


Fig.  2. 

9.   Theoretical  relations  betioeen  the  varioxca  intervals^  raiiges^  planes  of  reference,,  etc. 

The  duration  of  rise  or  fall  of  tide  may  be  obtained  from  the  following  equations, 
adding  12*^  26"  when  necessary  to  make  the  result  positive. 

Duration  of  rise  =  HWI  -  LWI.  (29) 

Duration  of  fall  =  LWI  ~  HWI.  (30) 

The  sum  of  the  four  tropic  lunitidal  intervals  is  equal  to  twice  the  sum  of  the  two  mean 
intervals,  thus: 

HH WI  +  LHWI  +  HLWI  +  LLWI  =  2  (HWI  +  LWI.)  (31) 

In  Table  3,  of  these  Tide  Tables,  only  two  of  the  tropic  intervals  are  given,  and  the 
other  two  tropic  intervals  may  be  obtained  from  the  following  approximate  relations: 

Tropic  LHWT  =  2  HWI  -  tropic  HHWI.  (32) 

Tropic  HLWI  =  2  LWI  -  tropic  LLWL  (33) 
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Some  approximate  height  relations  are  given  in  formulas  (34)  to  (49). 

2Mn=Sg  +  Np  +  il^^^P->!.  (34) 

-I  Mn  =  Gt  +  SI.  (35) 

Gc  -  Sc  =  HWQ  +  LWQ.  (36) 

For  the  great  diurnal  range  (Gt)  three  cases  are  considered: 

Gt  =  f  Gc  +  i  Mn,  when  either  HWQ  or  LWQ  (or  both)  exceeds  ^.  (37) 

Gt  =  Mn  +  i  (HWQ  +  LWQ),  when  both  HWQ  and  LWQ  are  less  than  MB.  (38) 

Gt  =  0. 64  (^  Gc  +  E^^  \  when  the  tide  is  chiefly  diurnal.  (39) 

For  the  depression  of  mean  lower  low  water  below  mean  low  water  three  cases  are  con- 
sidered: 

LW  -  LLW  =  y^  +  :^l^g^^^^,  whenLWQ>HWQ,andalsoexceeds^.  (40) 

LW  -  LLW  =  4  (Gc  -  Mn)  -  ?^  -  '^^  HWQ^"^'^  ^^^"^  HWQ>  LWQ,  and 
also  exceeds—^.  (41) 

LW  -  LLW  =  y^,  when  HWQ  and  LWQ  are  each  less  than  MD.  (42) 

o  4 

LW  -  LLW  =  §^(MSL  -  TcLLW)  ~  t^^,  (43) 

when  the  tide  is  chiefly  diurnal.     In  this  case  mean  low  water  and  mean  range  are  limited 
to  the  equatorial  tides. 

The  heights  of  the  tide  are  all  referred  to  some  one  of  the  following  three  planes  of 
reference:  Mean  low  water,  mean  low- water  springs,  and  mean  lower  low  water.  The  defi- 
nition of  each  plane  as  used  in  these  tables  is  given  here  by  an  expression  which  indicates 
its  depression  in  feet  below  mean  sea  level. 

MSL— J/ean  Imo  water  =—^ ,  where  Mn  is  the  mean  semidiurnal  range.  (44) 


lASLi—Mean  low  water  springs  =  -^,  where  Sg  is  the  mean  range  of  spring  tide.     (45) 

MSL— JfefflTi  lower  hiw  vyater  depends  upon  the  diurnal  inequalities  in  high  and  low 
water,  and  there  are  four  cases  considered: 

When  LWQ  >  HWQ,  and  exceeds,  say,  ^, 

MSL  -  LLW  =Mn  +  LWQ  ^.OMGc-Mn^^  ^^^^ 

2  3  LiWQ 

When  HWQ  >  LWQ,  and  exceeds,  say,^", 

TiTCT       TTW      3Gc      Mn      HWQ      .04(Gc-Mn)',  ,.^ 

M&L-LLW=-^--^--3^-— ^Q-^;  (47) 

When  HWQ  and  LWQ  are  each  less  than  about  ^, 

MSL-LLW  =  M?  +  I^;  (48) 

When  the  tide  is  chiefly  diurnal, 

MSL  -  LLW  =  0.64  A  +  ^gj^  (MSL-TcLLW)=(Gt-^Gc)  (MSL-TcLLW).  (49) 


24 


INTRODUC?riON. 


10.   The  effects  of  the  moon!  8  parallax  and  phases  upon  the  times  and  heights  of  the  tides. 

The  tables  given  below  enable  one  to  approximately  take  account  of  the  effect  of  the 
moon's  distance  upon  the  range  of  tide,  and  also  the  variations  in  time  and  height  due  to 
the  relative  positions  of  the  sun  and  moon. 

FACTOR   EXPRESSING   THE  EFFECT  OF  THE   MOON* 8   PARALLAX   UPON  THE   MEAN   RANGE  OF  TIDE.  (50) 
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In  making  use  of  these  tables  for  prediction  purposes,  the  mean  range  (Mn)  should  be  first 
multiplied  by  the  factor  q  expressing  the  parallax  effect;  this  corrected  range  should  then  be 
used  in  ascertaining  the  variation  due  to  phase  in  the  lunitidal  interval  and  in  obtaining  the 
semirange  of  tide. 

(61) 


TABLE  OF   PHASE   EFFECTS. 
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*The  factor  p  applies  to  the  "  Increase  in  the  sem^nge  of  tide,"  and  not  to  the  "  increase  in  lunitidal  intervals." 
declinations  of  the  axin  and  moon  and  to  the  solar  parallax. 


It  is  due  to  the 
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In  the  column  beaded  '^Increase  in  lunitidal  intervals"  the  negative  values  are  often 
spoken  of  as  ih^  priming  and  the  positive  ones  as  the  lagging  of  the  tide,  §  8. 

The  mtlgar  establishment^  being  the  interval  at  "full  and  change,"  may  be  obtained  from 
the  mean  lunitidal  interval  by  entering  this  table  as  many  hours  before  spring  tides  as  are 
contained  in  the  age  of  the  phase  inequality,  §  8,  formula  (26). 

11.  Tidal  currents. 

The  velocity  {drift)  of  a  current  is  the  rate  at  which  the  fluid  particles  move  horizontally. 
It  is  usually  expressed  in  knots,  i.  e.,  nautical  miles  per  hour,  but  sometimes  in  feet  per 
second.  The  velocity  generally  differs  for  different  depths,  but  its  value  at  the  surface  may 
be  understood  unless  otherwise  specified.  The  velocity  of  propagation  of  the  tidal  wave  is 
many  times  greater  than  the  velocity  of  the  current,  and  the  two  must  not  be  confounded. 

The  direction  {set)  of  a  current  is  the  direction  or  point  of  the  compass  toward  which 
the  fluid  particles  move. 

The  movement  of  the  fluid  in  one  direction,  usually  inland,  is  styled  ^e>rf,  and  in  the 
opposite  direction,  df>.  The  two  are  not  always  distinct,  and,  even  if  they  are,  it  is  not 
always  possible  to  know  which  movement  should  be  taken  for  the  flood  and  which  for  the  ebb. 

Slack  water  denotes  the  state  of  the  current  when  its  velocity  becomes  a  minimum. 

The  effect  of  the  tidal  wave  in  giving  rise  to  currents  may  be  seen  in  two  simple  cases: 

(1)  Where  there  is  a  small  tidal  basin  connected  with  the  sea  by  a  large  opening. 

(2)  Where  there  is  a  large  tidal  basin  connected  with  the  sea  by  a  very  small  opening. 
In  the  first  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 

when  the  height  of  the  tide  within  is  changing  most  rapidly,  i.  e.,  at  a  time  about  midway 
between  high  and  low  water.  The  water  in  the  basin  keeps  at  approximately  the  same  level 
as  that  of  the  water  outside.  Flood  corresponds  to  the  rising,  and  ebb  to  the  falling  tide 
within.     E.  g.  the  Golden  Gate,  Cal. 

In  the  second  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum 
value  when  it  is  high  water  or  low  water  without;  for  then  there  is  the  greatest  head  of  water 
for  producing  motion.  Flood  begins  about  three  hours  after  low  water,  ebb  about  three 
hours  after  high  water;  that  is,  slack  water  occurs  at  times  about  midway  between  the  tides. 

In  an  unobstinicted  wave,  the  flood  velocity  is  a  maximiun  at  about  the  time  of  high 
water,  and  the  ebb  velocity  becomes  a  maximum  near  the  time  of  low  water. 

In  a  stationary  wave,  the  slack  waters  are  almost  simultaneous  with  the  high  and  low 
waters. 

In  some  bodies  of  water,  particularly  long  channels,  such  as  tidal  rivers,  the  directions 
of  the  currents  are  obviously  governed  by  the  trend  of  the  banks;  but  in  broader  bodies, 
especially  near  the  heads  of  gulfs  and  bays,  the  directions  taken  by  the  particles  of  water 
are  not  easily  explained.  It  is  quite  common  in  such  cases  to  find  no  true  slack  water,  while 
the  direction  of  the  current  shifts  continually  with  the  varying  phases  of  the  tide. 
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INSTRUCTIONS  TO  MARINERS  IN  CASE  OF  SHIPWRECK.* 

GENERAL  INFORMATION. 

life-eaYing  stations  and  houses  of  refuge  are  located  upon  the  Atlantic  and  Pacific  seaboard  of  the  United 
States,  tiie  Gulf  of  Mexico,  and  the  Lake  coasts. 

All  life-saving  stations  on  the  Atlantic  coast  from  the  eastern  extremity  of  the  State  of  Maine  to  Sullivan 
Island,  South  Carolina,  are  manned  annually  by  crews  of  experienced  surf  men  from  the  Ist  of  August  to  the 
31st  of  May  following,  inclusive.    Upon  the  Pacific  coast  they  are  opened  and  manned  the  year  round. 

All  life-saving  stations  are  fully  suppUed  with  boats,  wreck  guns,  beach  apparatus,  restoratives,  etc. 

Houses  of  refuge  are  located  exclusively  upon  the  Florida  coast,  where  the  requirements  of  relief  are 
widely  different  from  those  of  any  other  portion  of  the  seaboard. 

Houses  of  refuge  are  supplied  with  boats,  provisions,  and  restoratives,  but  not  manned  by  crews;  a  keeper, 
however,  resides  in  each  throughout  the  year,  who,  after  every  storm,  is  required  to  make  extended  excursions 
along  the  coast,  with  a  view  of  ascertaining  if  any  shipwreck  has  occurred  and  finding  and  succoring  any 
persons  that  may  have  been  cast  ashore. 

All  life-saving  stations  are  provided  with  the  International  Code  of  Signals,  and  vessels  can,  by  opening 
communication,  be  reported;  obtain  the  latitude  and  longitude  of  the  station,  where  determined;  information 
as  to  the  weather  probabilities  in  most  cases;  or,  if  crippled  or  disabled,  a  steam  tug  or  revenue  cutter  will, 
if  requested,  be  telegraphed  for  to  the  nearest  port,  where  facilities  for  telegraphing  exist. 

All  services  are  performed  by  the  life-saving  crews  without  other  compensation  than  their  wages  from  the 
Government. 

Destitute  seafarers  are  provided  with  food  and  lodgings  at  the  nearest  station  by  the  Government  as  long 
as  necessarily  detained  by  the  circumstances  of  shipwreck. 

The  station  crews  patrol  the  beach  from  2  to  4  miles  each  side  of  their  stations  between  sunset  and  sunrise, 
and  if  the  weather  is  foggy  the  patrol  is  continued  through  the  day. 

Each  patrolman  carries  Coston  signals.  Upon  discovering  a  vessel  standing  into  danger  he  ignites  one  of 
them,  which  emits  a  brilliant  red  flame  of  about  two  minutes'  duration,  to  warn  her  off,  or,  should  the  vessel 
be  ashore,  to  let  her  crew  know  that  they  are  discovered  and  assistance  is  at  hand. 

If  the  vessel  is  not  disicovered  by  the  patrol  immediately  after  striking,  rockets  or  flare-up  lights  should  be 
burned;  or,  if  the  weather  be  foggy,  guns  should  be  fired  to  attract  attention,  as  the  patrolman  may  be  some 
distance  away  at  the  other  end  of  his  beat. 

Magters  are  particularly  cautioned^  if  they  shovdd  be  driven  ashore  anywhere  in  the  neighborhood  of  the  stations, 
especially  on  any  of  the  sandy  coasts  where  there  is  not  much  danger  of  vessels  breaking  up  immediately,  to  remain  on 
board  until  assistance  arrives,  and  under  no  circumstances  should  tfiey  attempt  to  land  through  the  surf  in  their  ovm 
boats  until  the  last  hope  of  assistance  from  the  shore  has  vanished.  Often  when  comparatively  smooth  at  sea  a 
dangerous  surf  is  running  which  is  not  perceptible  400  yards  offshore,  and  the  surf  when  viewed  from  a  vessel 
never  appears  as  dangerous  as  it  is.  Many  lives  have  unnecessarily  been  lost  by  the  crews  of  stranded 
vessels  being  thus  deceived  and  attempting  to  land  in  the  ship's  boats. 

The  difficulties  of  rescue  by  operations  from  the  shore  are  greatly  increased  in  cases  where  the  anchors  are 
let  go  after  entering  the  breakers,  as  is  frequently  done,  and  the  chances  of  saving  life  correspondingly  lessened. 

INSTKUCnONS. 
RESCUE  WITH   THE   LIFEBOAT  OR  8URFBOAT. 

The  patrolman,  after  discovering  your  vessel  ashore  Imd  burning  a  Coston  signal,  hastens  to  his  station  for 
assistance.  If  the  use  of  a  boat  is  practicable,  either  the  large  lifeboat  is  launched  from  its  ways  in  the  station 
and  proceeds  to  the  wreck  by  water,  or  the  lighter  surf  boat  is  hauled  overland  to  a  point  opposite  the  wreck 
and  launched,  as  circumstances  may  require. 

Upon  the  boat  reaching  your  vessel,  the  directions  and  orders  of  the  keeper  (who  always  commands  and 
steers  the  boat)  should  be  implicitly  obeyed.  Any  headlong  rushing  and  crowding  should  be  prevented, 
and  the  captain  of  the  vessel  should  remain  on  board,  to  preserve  order,  until  every  other  person  has  left. 

Women,  children,  helpless  persons,  and  passengers  should  be  passed  into  the  lx)at  first. 

Goods  or  baggage  will  positively  not  be  taken  into  the  boat  until  all  are  landed.  If  any  be  passed  in 
against  the  keeper's  remonstrance,  he  is  fully  authorized  to  throw  the  same  overboard. 


♦This  account  is  reproduced  from  the  publications  of  the  United  States  Life-Saving  Service. 
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Should  It  be  inexpedient  to  use  either  the  Lfeboat  or  surfboat,  Teconrse  will  be  had  to  the  wreck  gun  and 
beach  apparatus  for  the  rescue  by  the  breeches  tmoy  or  the  life  car. 

A  shot  with  a  amalL  line  attached  wUl  be  fired  across  your  vessel. 

Get  hold  of  the  line  as  soon  as  possible  and  haul  on  board  until  yon  get  a  tail  block  with  a  wMp  or  endless 
line  rove  through  it.  This  tail  block  should  be  hauled  on  board  as  quickly  as  poamble  to  prevent  the  whip 
drifting  off  with  the  set  or  fouling  with  wreckage,  etc.    Therefore,  if  you  have  been  driven  into  the  rigging, 


where  but  one  or  two  men  can  work  to  advantage,  cut  the  shot  line  and  run  it  through  some  available  block, 
such  as  the  throat  or  peak  halyards  block,  or  any  block  which  will  afford  a  clear  lead,  or  even  between  the 
ratlines,  that  as  many  as  possible  may  assist  in  hauling. 

Attached  to  the  tail  block  will  be  a  tally  board,  with  the  following  directions  in  English  on  one  aide  and 
French  on  the  other: 

"Make  the  tail  of  the  block  test  to  the  lower  mast,  well  up.  If  the  masts  are  gone,  then  to  the  best  place 
you  ran  find.    Cast  off  shot  line,  see  that  the  rope  in  the  block  runs  free,  and  show  signal  to  the  shorei" 

The  above  instructions  being  complied  with,  the  result  will  be  as  ahown  in  fig.  3  above. 


1  be  lient  on  to  the  whip  and  hauled  off  to  your  ship  by 
«  by  manning  that  part  o[  the  whip  to  which 


Ab  soon  as  your  signal  is  i 
the  life-saving  crew. 

if  circumstances  will  admit,  you  can  assist  the  life-Baving  ci 
the  hawser  is  bent  and  hauling  with  them. 

When  the  end  of  the  hawf«r  iw  got  on  board,  a  tally  board  will  be  found  altaclie<1,  beariuK  the  following 
directions  in  English  on  one  ^ide  and  French  on  the  other: 

"Make  this  hawser  fast  about  2  feet  alxive  the  tail  block;  see  all  clear  and  that  the  rope  in  the  block  runs 
free,  and  nhow  sii^ual  to  the  shore." 
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These  Inatnictioiui  being  obeyed,  the  result  will  be  se  ahown  in  flg.  4. 

Tate  partKutar  care  that  there  are  no  tarat  of  the  whip  line  arimnd  the  Aauwr.  ?b  preoent  thU,  take  the  end  of 
'.he  kaunerveBsrwsstt  the  part*  of  the  whip  before  making  ilfatt. 

When  the  hawser  is  made  fast,  the  whip  caat  oft  from  the  haweer,  and  your  signal  seen  by  the  life-saving 
crew,  they  will  haul  the  hawser  taut  and  by  means  of  the  whip  will  hanl  ofi  to  your  ehip  a  breeches  buoy 
suspended  from  a  traveler  block,  or  a  life  car  from  rings,  numii^  on  the  hawser. 

Fig.  5,  below,  represents  the  apparatue  rigged,  with  the  breeches  bnoy  hauled  off  to  the  ship. 

If  the  breeches  buoy  be  sent,  let  one  man  immediately  get  into  it,  thrusting  hia  legs  through  the  breeches. 
If  the  life  car,  remove  the  hatch,  place  as  many  pwsons  into  it  as  it  will  hold  (four  to  dx),  and  secure  the 
hatch  on  the  outside  by  the  hatch  bar  and  book,  signal  as  before,  and  the  buoy  or  car  will  be  hauled  Sishore. 
This  will  be  repeated  until  ell  are  landed.  On  the  last  trip  of  the  life  car  the  hatch  must  be  secured  by  the 
inside  hatob  bar. 

In  many  instances  two  men  can  be  landed  in  the  breeches  buoy  at  the  same  time  by  each  putting  a  1^ 
through  a  1^  of  the  breeches  and  holding  on  to  the  lifts  of  the  buoy. 

Children,  when  brought  ashore  by  the  buoy,  shonld  be  in  the  arms  of  older  persons  or  securely  lashed  to 
the  buoy.    Women  and  children  should  be  landed  first. 

In  signaling  as  directed  in  the  foregoing  instructions,  if  in  the  daytime,  let  one  man  separate  himself  from 
the  rest  and  swing  his  hat,  a  handkerchief,  or  his  band;-  if  at  night,  the  showing  of  a  light  and  concealing  it 
once  or  twice,  will  be  understood;  and  like  signals  will  be  made  from  the  shore. 


Circumstances  may  arise,  owing  to  the  strength  of  the  current  or  set,  or  the  danger  of  the  wreck,  breaking 
up  immediately,  when  it  would  be  impoeeible  to  send  oft  the  hawser.  In  such  a  case  a  breeches  buoy  or  lite 
car  will  be  hauled  off  instead  by  the  whip,  or  sent  off  to  you  by  the  shot  line,  and  you  will  be  hauled  ashore 
through  the  surf. 

If  yonr  vessel  is  stranded  during  the  night  and  discovered  by  the  patrolman,  which  you  will  know  by  his 
burning  a  brilliant  refl  light,  keep  a  sharp  lookout  tor  signs  of  the  arrival  of  the  life-saving  crew  abreast  of 


From  one  to  four  hours  may  intorvene  between  the  burning  of  the  light  and  their  arrival,  as  the  patrolman 
will  have  to  return  to  his  station,  perhaps  3  or  4  miles  distant,  and  the  life-saving  crew  draw  the  apparatus  or 
surfboat  through  the  Hand  or  o\'er  bad  roads  to  where  your  vesel  is  stranded. 

Lights  on  the  beach  will  indicato  their  arrival,  and  the  sound  of  cannon  firing  from  the  shore  may  be 
taken  as  evidence  that  a  line  has  been  fired  acrosa  your  vessel.  Therefore,  upon  hearit^  the  cannon,  make 
strict  search  aloft,  fore  and  aft,  for  the  shot  line,  for  it  is  almost  certain  to  be  there.  Though  the  movements 
of  the  Ufe-SBving  crew  may  not  be  perceptible  to  you,  owing  to  the  darkness,  your  ship  will  be  a  good  mark 
for  the  men  experienced  in  the  use  of  the  wreck  gun,  and  the  first  shot  seldom  fails. 

The  following  signals,  approved  by  the  International  Marine  Conference  convened  at  Washington  in 
October,  1889,  have  been  adopted  by  the  Life-Saving  Service,  and  will  be  used  and  recognized  by  the  officers 
and  employees  as  occasion  may  require: 

"Upon  the  discovery  of  a  wreck  by  night,  the  life-saving  force  will  burn  a  red  pyrotechnic  light  or  a  ted 
rocket  to  signify — '  Vou  are  seen;  assistance  will  be  given  as  soon  as  possible.' 
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"A  red  flag  waved  on  shore  by  day,  era  red  light,  red  rocket,  or  red  Roman  candle  displayed  by  night, 
will  signify — 'Haul  away/ 

"A  white  flag  wave<l  on  shore  by  day,  or  a  whittt  light  slowly  swung  back  and  forth,  or  a  white  rocket,  or 
white  Roman  candle  fired  at  night,  will  signify — 'Slack  away.' 

"Two  flags,  a  white  and  a  red,  waved  at  the  same  time  on  shore  by  day,  or  two  lights,  a  white  and  a  red, 
slowly  swung  at  the  same  time,  or  a  blue  pyrotechnic  light  burned  by  night,  will  signify — '  Do  not  attempt  to 
land  in  your  own  boats.     It  is  impossible.' 

*' A  man  on  shore  beckoning  by  day,  or  two  torches  burning  near  together  by  night,  will  signify — *This  is 
the  best  place  to  land.' 

'*Any  of  these  signals  may  be  answered  from  the  vessel  as  follows:  In  the  daytime,  by  waving  a  flag,  a 
handkerchief,  a  hat,  or  even  the  hand;  at  night,  by  firing  a  rocket,  a  blue  light,  or  a  gun,  or  by  showing  a  light 
over  the  ship's  gunwale  for  a  short  time,  and  then  concealing  it." 

RECAPITULATION. 

Remain  by  the  wreck  until  assistance  arrives  from  the  shore,  unless  your  vessel  shows  signs  of  immediately 
breaking  up. 

If  not  discovered  immediately  by  the  patrol,  bum  rockets,  flare-up  or  other  lights;  or,  if  the  weather  be 
foggy,  fire  guns. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser  before  making  the 
hawser  fast. 

Send  the  women,  children,  helpless  persons,  and  passengers  ashore  first. 

Make  yourself  thoroughly  familiar  with  these  instructions,  and  remember  that  on  your  coolness  and  strict 
attention  to  them  will  greatly  depend  the  chances  of  success  in  bringing  you  and  your  people  safely  to  land. 


UNITED  STATES  LIFE-SAVING  SERVICE.  81 

Reetoring  the  apparently  drowned. " 
NoTB.— Theee  directions  differ  from  those  given  in  the  last  revision  of  the  RegulationB  by  the  additioa  of 
means  for  securing  deeper  inspiration.  The  method  heretofore  published,  known  as  the  Howard,  or  Direct 
Method,  has  been  productive  of  excellent  leeulte  in  the  practice  of  the  Service,  and  is  retained  here.  It  ia, 
however,  here  arranged  for  practice  in  combination  with  the  Sylvester  method,  the  latter  producing  deeper 
inspiration  than  any  other  known  method,  while  the  former  effects  the  moet  complete  expiration.    The 


Fig.  6. 

Gombinatdon,  therefore,  tutds  to  produce  the  most  rapid  oxygenation  of  the  blood— the  real  object  to  be  gained. 
The  combination  is  prepared  primarily  for  the  nee  of  life-saving  crews  where  assistants  are  at  hand.  A 
modification  of  Bole  III,  however,  is  pabtished  as  a  guide  in  caaee  where  no  assietants  are  at  band  and  one 
peraoD  is  compelled  to  act  alone. 


RuLK  1.  Armue  the  patient. — Do  not  move  the  patient  unless  in  danger  of  freezing;  instantly  expose  the  face 
to  the  air,  toward  the  wind  if  there  be  any;  wipe  dry  the  mouth  and  nostrils;  r>P  the  clothing  so  as  to  expose 
the  cbeet  and  waist;  give  two  or  three  quick,  smarting  slaps  on  the  chest  with  the  open  hand. 

'From  the  directions  of  the  United  States  life-Saving  Service. 
63219''— 11 3 
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If  the  patient  does  not  revive  proceed  immediately  as  tollows: 

RuiA  II.  3b  expel  water  from  the  itomaeh  and  cheH  (see  &g.  6). — Separate  the  Java  and  keep  them  apiut  by 
placing  between  the  teeth  a  cork  or  small  bit  of  wood;  turn  the  patient  on  hia  face,  a  large  bundle  of  tightly 
rolled  clothii^  being  placed  beneath  the  stomach ;  press  heavily  on  the  back  over  it  for  half  a  minnte,  or  as 
long  as  fluids  flow  freely  from  the  mouth. 


Hg.  8. 

TtuiM  III.  7b  produM  breathaig  (see  figs.  7  and  8).— Clear  the  month  and  throat  of  mucns  by  introdndng 
into  the  throat  the  comer  of  a  handkerchief  wrapped  closely  around  the  forefinger;  turn  the  patient  on  the 
back,  the  roll  of  clothing  being  so  placed  aa  to  nuse  the  pit  of  the  stomach  above  the  level  of  the  rest  of  the 
body.  Let  an  aaeistant  with  a  handkerchief  or  piece  of  dry  doth  draw  the  tip  of  the  tongue  out  of  one  comer 
of  the  moatb  (which  prevents  the  tongue  from  falling  back  and  choking  the  entrance  to  the  windpipe),  and 


tig.  tt. 


keep  it  projecting  a  little  beyond  the  lipe.  Let  another  assistant  grasp  the  arms  just  below  the  elbows  and 
draw  tfaem  steadily  upward  by  the  sides  of  the  patient's  head  to  the  ground,  the  hands  nearly  meeting  (which 
enlarges  the  capacity  of  the  chest  and  induces  inspiration).  (Fig.  7.)  While  this  is  being  done  let  a  third 
assistant  take  podtJon  astride  the  patient's  hips  with  his  elbows  resting  upon  hia  own  knees,  his  hands 
extended  ready  for  action.    Next,  let  the  assistant  standing  at  the  head  tum  down  the  patient's  arms  to 
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the  sideB  of  the  body,  the  assistant  holding  the  tongue,  changing  hands  if  necessary*  to  let  the  arms  pass. 
Just  before  the  patient's  hands  reach  the  ground  the  man  astride'  the  body  will  grasp  the  body  with  his  hands, 
the  balls  of  the  thumbs  resting  on  either  side  of  the  pit  of  the  stomach,  the  fingers  falling  into  the  grooves 
between  the  short  ribs.  Now,  using  his  knees  as  a  pivot,  he  will  at  the  moment  the  patient's  hands  touch  the 
ground  throw  (not  too  suddenly)  all  his  weight  forward  on  his  hands,  and  at  the  same  time  squeeze  the  waist 
between  them  as  if  he  wished  to  force  anything  in  the  chest  upward  out  of  the  mouth;  he  will  deepen  the 
pressure  while  he  slowly  counts  one,  two,  three,  four  (about  five  seconds),  then  suddenly  let  go  with  a  final 
push,  which  will  spring  him  back  to  his  first  position.!    This  completes  expiration.     (Fig.  8.) 

At  the  instant  of  his  letting  go,  the  man  at  the  patient's  head  will  again  draw  the  arms  steadily  upward  to 
the  sides  of  the  patient's  head  as  before  (the  assistant  holding  the  tongue  again,  changing  hands  to  let  the  arms 
pass  if  necessary),  holding  them  there  while  he  slowly  counts  one,  two,  three,  four  (about  five  seconds). 

Eepeat  these  movements  deliberately  and  perseveringly  twelve  to  fifteen  times  in  every  minute — thus 
imitating  the  natural  motions  of  breathing. 

If  natural  breathing  be  not  restored  after  a  trial  of  the  bellows  movement  for  the  space  of  about  four 
minutes,  then  turn  the  patient  a  second  time  on  the  stomach,  as  directed  in  Rule  II,  rolling  the  body  in  the 
opposite  direction  from  that  which  it  was  first  turned,  for  the  purpose  of  freeing  the  air  passage  from  any 
remaining  water.  Continue  the  artificial  respiration  from  one  to  four  hours,  or  until  the  patient  breathes, 
according  to  Rule  III;  and  for  a  while,  after  the  appearance  of  returning  life,  carefully  aid  the  first  short  gasps 


Fig.  10. 

until  deepened  into  full  breaths.  Continue  the  drying  and  rubbing,  which  should  have  been  unceasinffly 
practiced  from  the  beginning  by  assistants,  taking  care  not  to  interfere  with  the  means  employed  to  produce 
breathing.  Thus  the  limbs  of  the  patient  should  be  rubbed,  always  in  an  upward  direction  toward  the  body, 
with  firm-grasping  pressure  and  energy,  using  the  bare  hands,  dry  fiannels,  or  handkerchief,  and  continuing 
the  friction  under  the  blankets  or  over  the  dry  clothing.  The  warmth  of  the  body  can  also  be  promoted  by 
the  application  of  hot  flannels  to  the  stomach  and  armpits,  bottles  or  bladders  of  hot  water,  heated  bricks,  etc., 
to  the  limbs  and  soles  of  the  feet. 

KuLB  IV.  Aftkr-trbatment. — Externally:  As  soon  as  breathing  is  established  let  the  patient  be  stripped 
of  all  wet  clothing,  wrapped  in  blankets  only,  put  to  bed  comfortably  warm,  but  with  a  free  circulation  of 
fresh  air,  and  left  to  perfect  rest.  Internally:  Give  whisky  or  brandy  and  hot  water  in  doses  of  a  teaspoonful 
to  a  tablespoonful,  according  to  the  weight  of  the  patient,  or  other  stimulant  at  hand,  every  ten  or  fifteen 
minutes  for  the  first  hour,  and  as  often  thereafter  as  may  seem  expedient.  Later  manifestations:  After  reaction 
is  fully  established,  there  is  great  danger  of  congestion  of  the  lungs,  and  if  perfect  rest  is  not  maintained  for 
at  least  forty-eight  hours  it  sometimes  occurs  that  the  patient  is  seized  with  great  difiiculty  of  breathing,  and 
death  is  liable  to  follow  unless  immediate  relief  is  afforded.  In  such  cases  apply  a  laige  mustard  plaster  over 
the  breast.  If  the  patient  gasps  for  breath  before  the  mustard  takes  effect  assist  the  breathing  by  carefully 
repeating  the  artificial  respiration. 

*  Changing  hands  will  be  found  unnecessary  after  some  practice;  the  tongue,  however,  must  not  be  released. 
t  A  child  or  very  delicate  patient  must  of  course  be  more  gently  handled. 
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Modification  op  Ruuc  III. 
[To  be  used  after  Rules  I  and  II  in  case  no  assistance  is  at  hand.] 

Toprodiux  reapiralion. — If  no  assistance  is  at  hand,  and  one  person  must  work  alone,  place  the  patient  on 
his  back  with  the  shoulders  slightly  raised  on  a  folded  article  of  clothing;  draw  forward  the  tongue  and  keep 
it  projecting  just  beyond  the  lips;  if  the  lower  jaw  be  lifted  the  teeth  may  be  made  to  hold  the  tongne  in 
place;  it  may  be  necessary  to  retsdn  the  tongue  by  passing  a  handkerchief  under  the  chin  and  t3ring  it  over 
the  head. 

Grasp  the  arms  just  below  the  elbows  and  draw  them  steadily  upward  by  the  sides  of  the  patient's  head  to 
the  ground,  the  hands  nearly  meeting.     (See  fig.  9. ) 

Next  lower  the  arms  to  the  sides  and  press  firmly  downward  and  inward  on  the  sides  and  front  of  the 
chest  over  the  lower  ribs,  drawing  toward  the  patient's  head.     (See  fig.  10. ) 

Repeat  these  movements  twelve  to  fifteen  times  every  minute,  etc. 

Instructions  Jvr  samng  drowning  persons  hy  swimming  to  their  relief. 

When  you  approach  a  person  drowning  in  the  water  assure  him,  with  a  loud  and  firm  voice,  that  he  is  safe. 
Before  jumping  in  to  save  him,  divest  yourself  as  far  and  as  quickly  as  possible  of  all  clothes;  tear  them  off 
if  necessary;  but  if  there  is  not  time,  loose  at  all  events  the  foot  of  your  drawers,  if  they  are  tied,  as,  if  you  do 
not  do  so,  they  fill  with  water  and  drag  you. 

On  swimming  to  a  person  in  the  sea,  if  he  be  struggling  do  not  seise  him  then,  but  keep  off  for  a  few  seconds 
till  he  gets  quiet,  for  it  is  sheer  madness  to  take  hold  of  a  man  when  he  is  struggling  in  the  water,  and  if  you  do 
yon  run  a  great  risk. 

Then  get  close  to  him  and  take  fast  hold  of  the  hair  of  his  head,  turn  him  as  quickly  as  possible  onto  his 
back,  give  him  a  sudden  pull,  and  this  will  cause  him  to  float,  then  throw  yourself  on  your  back  also  and  swim 
for  the  shore,  both  hands  having  hold  of  his  hair,  you  on  your  back  and  he  also  on  his,  and  of  course  his  back 
to  your  stomach.  In  this  way  you  will  get  sooner  and  safer  ashore  than  by  any  other  means,  and  you  can  easily 
thus  swim  with  two  or  three  persons;  the  writer  has  even,  as  an  experiment,  done  it  with  four,  and  gone  with 
them  40  or  50  yards  in  the  sea.  One  great  advantage  of  this  method  is  that  it  enables  you  to  keep  your  head 
up  and  also  to  hold  the  person's  head  up  you  are  trying  to  save.  It  is  of  primary  importance  that  you  take  fast 
hold  of  the  hair  and  throw  both  the  person  and  yourself  on  your  backs.  After  many  experiments,  it  is  usually 
found  preferable  to  all  other  methods.  You  can  in  this  manner  float  nearly  as  long  as  you  please,  or  until  a 
boat  or  other  help  can  be  obtained. 

It  is  believed  there  is  no  such  thing  as  a  deaik  grcup;  at  least  it  is  very  unusual  to  witness  it.  As  soon  as  a 
drowning  man  begins  to  get  feeble  and  to  lose  his  recollection,  he  gradually  slackens  his  hold  until  he  quits  it 
altogether.    No  apprehension  need,  therefore,  be  felt  on  that  head  when  attempting  to  rescue  a  drowning  person. 

After  a  person  has  sunk  to  the  bottom,  if  the  water  be  smooth,  the  exact  position  where  the  body  lies  may 
be  known  by  the  air  bubbles,  which  will  occasionally  rise  to  the  surface,  allowance  being  of  course  made  for 
the  motion  of  the  water,  if  in  a  tideway  or  stream,  which  will  have  carried  the  bubbles  out  of  a  perpendicular 
course  in  rising  to  the  surface.  Oftentimes  a  body  may  be  regained  from  the  bottom,  before  too  late  for  recovery, 
by  diving  for  it  in  the  direction  indicated  by  these  bubbles. 

On  rescuing  a  person  by  diving  to  the  bottom,  the  hair  of  the  head  should  be  seized  by  one  hand  only,  and 
the  other  used  in  conjunction  with  the  feet  in  raising  yourself  and  the  drowning  person  to  the  surface. 

If  in  the  sea,  it  may  sometimes  be  a  great  error  to  try  to  get  to  land.  If  there  be  a  strong  "outsetting" 
tide,  and  you  are  swimming  either  by  yourself  or  having  hold  of  a  person  who  can  not  swim,  then  get  on  your 
back  and  float  till  help  comes.  Many  a  man  exhausts  himself  by  stemming  the  billows  for  the  shore  on  a 
back-going  tide,  and  sinks  in  the  effort,  when,  if  he  had  floated,  a  boat  or  other  aid  might  have  been  obtained. 

These  instructions  apply  alike  to  all  circumstances,  whether  as  regards  the  roughest  sea  or  smooth  water. 

Treatment  of  frostbites. 

[Kb  recommended  by  the  Soigeon-Genezal  of  Public  Health  and  Marine-Hospital  Service.] 

Do  not  bring  the  patient  to  the  fire,  nor  bathe  the  parts  in  warm  water. 

If  snow  be  on  the  ground,  or  accessible,  take  a  woolen  cloth  in  the  hand,  place  a  handful  of  snow  upon  it, 
and  gently  rub  the  frozen  part  until  the  natural  color  is  restored.  In  case  snow  is  not  at  hand,  bathe  the  part 
gentiy  with  a  woolen  cloth  in  the  coldest ^res^  water  obtainable — ice  water  if  practicable. 

In  case  the  frostbite  is  old,  and  the  skin  is  turned  black  or  begun  to  scale  off,  do  not  attempt  to  restore  its 
vitality  by  friction,  but  apply  carron  oil  on  a  littie  cotton;  after  which  wrap  the  part  loosely  in  flannel. 
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In  all  cases,  as  soon  as  the  vitality  has  been  restored,  apply  the  carron  oil,  prepared  according  to  Service 
formula.*    As  it  contains  opium,  do  not  administer  morphia  or  other  opiate. 

In  the  case  of  a  person  apparently  dead  from  exposure  to  cold,  friction  should  be  applied  to  the  body  and 
the  lower  extremities,  and  artificial  respiration  practiced  as  in  cases  of  the  apparently  drowned.  As  soon 
as  the  drculatipn  appears  to  be  restored,  administer  spirits  and  water  at  intervals  of  fifteen  or  twenty  minutes 
until  the  flesh  feels  natural.  Even  if  no  signs  of  life  appear,  friction  should  be  kept  up  for  a  long  period,  as 
instances  are  on  record  of  recovery  after  several  hours  of  suspended  animation. 


*The  Service  formula  for  carron  oil  is  to  mix  12  parts  olive  oil,  or  raw  linseed  oil,  with  12  parts  of  lime- 
water,  and  1  part  tincture  of  opium. 
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STORM,  WIND'DIRECTION,  AND   INFORMATION   SIGNALS  OP  THE  UNITED  STATES  WEATHER 

BUREAU. 

WEATHER  AND  TEMPERATURE  SIGNALS,  AND  INTERPRETATION  OF  DISPLAYS. 


No.1. 


No.  2. 


No.  8. 


Clear  or  Fair 
Weather. 


Local  Rain 
or  Snow. 


Na4. 


Na6. 


Temperature 
Signal. 


Cold  Wave. 


No.  1,  alone,  indicates  fair  weather,  stationary  temperature. 

No.  2,  alone,  indicates  rain  or  snow,  stationary  temperature. 

No.  3,  alone,  indicates  local  rain  or  snow,  stationary  tem- 
perature. 

No.  1,  with  No.  4  above  it,  indicates  fair  weather,  warmer. 

No.  1,  with  No.  4  below  it,  indicates  fair  weather,  colder. 

No.  2,  with  No.  4  above  it,  indicates  rain  or  snow,  warmer. 

No.  2,  with  No.  4  below  it,  indicates  rain  or  snow,  colder. 

No.  3,  with  No.  4  above  it,  indicates  local  rain  or  snow, 
warmer. 

No.  3,  with  No.  4  below  it,  indicates  local  rain  or  snow, 
colder. 

No.  1,  with  No.  5,  indicates  fair  weather,  cold  wave. 

No.  2,  with  No.  5,  indicates  wet  weather,  cold  wave. 


WIND  SIGNALS  FOR  THE  BENEFIT  OP  MARINE  INTERESTS. 

STORM  SIGNALS. 


Northeasterly  wlnda. 


Soathea«terly  winds.  Northwesterly  wlnda. 

INFORMATION  SIGNALS. 


Southwesterly  winds. 
HURRICANE  SIGNAL. 


(Great  Lakes.) 


(OntheooMt) 


Easterly  winds. 


Westerly  winds. 


EXPLANATION. 


Storm  signal. — A  red  flag  with  a  black  center  indicates  that  a  storm  of  marked  violence  is  expected. 

The  pennants  displayed  with  the  flags  indicate  the  direction  of  the  wind:  Red,  easterly  (from  northeast  to 
south);  white,  westerly  (from  southwest  to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is 
expected  to  blow  from  the  northerly  quadrants;  below,  from  southerly  quadrants. 

By  night  a  red  light  indicates  easterly  winds,  and  a  white  light  above  a  red  light  westerly  winds. 

Information  signal. — Red  or  white  pennant  displayed  alone.  When  displayed  at  stations  on  the  Great 
Lakes,  indicates  that  winds  are  expected  which  may  prove  dangerous  to  tows  and  smaller  classes  of  vessels, 
the  red  pennant  indicating  easterly,  and  the  white  pennant  westerly,  winds. 

When  displayed  at  stations  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  indicates  that  the  local  observer  has 
received  information  from  the  Central  Office  of  a  storm  covering  a  limited  area,  dangerous  only  for  vessels 
about  to  sail  to  certain  points,  and  serves  as  a  notification  to  shipmasters  that  information  will  be  given  them 
upon  application  to  the  local  observer.    Only  the  red  pennant  is  displayed  on  the  coasts. 

Hurricane  signal. — Two  red  flags  with  black  centers,  displayed  one  above  the  other,  indicate  the 
expected  approach  of  tropical  hurricanes,  and  also  of  those  extremely  severe  and  dangerous  storms  which 
occasionally  move  across  the  Lakes  and  north  Atlantic  coast. 

No  night  information  of  hurricane  signals  is  displayed. 


EXPLANATION  OF  TABLES. 


In  attempting  to  extend  the  tide  tables  to  all  waters,  the  Survey  has  utilized  information 
from  a  variety  of  foreign  sources.  The  chief  of  these  are:  The  Proceedings  of  the  Royal 
Society  of  London,  1885,  1889,  1902;  Reports  on  the  Operations  of  the  Survey  of  India 
Department;  the  British,  German,  French,  and  other  tide  tables;  observations  and  results 
furnished  to  the  Survey  through  our  foreign  consulates;  observations  loaned  on  special 
requests,  and  voluntary  contributions  from  several  hydrographic  surveys.  See  acknowl- 
edgments in  Preface. 

Table  l^pdges  58-332. — This  table  gives  full  predictions,  that  is,  tabulated  high  and  low 
waters  for  each  day  of  the  year,  for  seventy  stations.  They  have  been  made  by  means  of 
the  Ferrel  tide-predicting  machine  described  in  Appendix  10  of  the  Superintendent's  Report 
for  1883,  and  a  new  tide-computing  machine,  devised  and  constructed  at  this  office,  a 
description  of  which  will  be  published  later.  The  harmonic  constants  underlying  these 
predictions  are  given  in  Table  4,  where  will  also  be  found  the  lengths  of  the  series  of  obser- 
vations analyzed. 

A  note  at  the  bottom  of  each  page  shows  the  kind  of  time  used  and  the  plane  from 
which  the  heights  are  reckoned. 

For  convenience,  the  phases  of  the  moon,  together  with  the  times  of  its  extreme 
distances  and  declinations,  are  given  in  connection  with  the  c>alendar  of  each  station.  More 
exact  values  will  be  found  in  Tables  7  and  8. 

Table  2^  pages  333-337, — The  first  three  pages  of  this  table  afford  a  ready  means  of 
finding  the  approximate  height  of  the  tide  at  any  intermediate  time  between  high  and  low 
water  for  those  ports  on  the  Atlantic  coast  of  the  United  States  for  which  full  predictions 
nre  given.  This  table  may  be  extended  to  the  subordinate  stations  (given  in  Table  3) 
referred  to  these  principal  stations  by  multiplying  its  values  by  the  ratio  of  mean  ranges, 
provided  the  duration  of  rise  or  fall  is  sensibly  the  same  at  the  subordinate  as  at  the 
principal  station.  Tables  2A  and  2B  have  been  so  designated  in  order  to  avoid  changing 
the  number  of  the  tables  which  follow.  Table  2A  is  an  auxiliary  table  by  means  of  which 
Table  2B  may  be  adapted  to  almost  any  kind  of  tide,  whether  semidiurnal  or  diurnal.  It  is 
believed  that  these  tables  will  be  found  more  satisfactory  than  any  general  tables  which 
have  ever  been  published  heretofore  for  finding  the  height  between  the  times  of  high  and 
low  water. 

Table  3^  pages  338-l/}7, — This  table  gives  the  following  items: 

First.  A  list  of  about  3,000  tidal  stations  arranged  in  geographic  order;  the  names  of 
the  seventy  stations  of  Table  1  are  printed  in  small  capitals. 

Second.  Their  approximate  geographic  position.  If  we  put  S  and  L  for  the  west 
longitudes  in  time  of  the  standard  time  and  local  meridians,  respectively,  we  have  the 
following: 

The  correction  to  change  standard  to  local  time=/S'— Z.  (52) 

The  correction  to  change  local  to  standard*  time =Z-->S'.  (53) 

For  east  longitude  reverse  the  signs  in  equations  (52)  and  (53). 

Third.  The  standard  or  principal  port  to  which  they  are  referred. 

Fourth.  The  differences  and  ratios  to  be  applied  to  the  predicted  times  and  heights  of 
the  principal  port,  Table  1,  for  obtaining  the  tides  at  any  given  subordinate  port.  The 
tides  so  obtained  are  already  expressed  in  the  kind  of  time  given  in  connection  with  these 
differences. 
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The  time  differences  are  computed  as  follows: 

Diflf.  for  time  of  HW=(HWI),,-(HWI),+/S,-/S,,+1.035  {L,,-L,)+7i  (12''  25").    (54) 
Diflf.  for  time  of  LW=(LWI),,-(LWI),+/y,-/S,,+1.035  {L,,-Z,)+n  {W  26").    (55) 

Z=the  west  longitude  of  the  station  in  time. 

Ay=the  west  longitude  of  the  time  meridian  used. 

n=0  when  the  corresponding  tropic  intervals  at  both  stations  are  marked  with  the  same 
letter. 

7i=zh  1  when  the  corresponding  tropic  intervals  at  the  two  stations  are  marked  with  differ- 
ent letters,  the  sign  giving  the  smaller  result  being  usually  preferred. 

n=zt:  2  when  the  tide  is  chiefly  diurnal,  and  it  is  desired  to  change  the  sign  of  the  direct 

difference;  also  when  the  two  stations  are  situated  upon  opposite  sides  of  the  day-line 

in  the  Pacific  Ocean,  and  it  is  desired  to  refer  the  tide  to  the  same  nominal  day  at  both 

stations. 

Single  subscripts  refer  to  the  principal  station,  and  double  subscripts  to  the  subordinate 

station. 

For  east  longitude  reverse  the  signs  of  S  and  Z. 

Sometimes  when  the  corresponding  height  inequalities  are  small  the  markings  of  the 
trojjic  intervals  at  the  two  stations  are  ignored  in  computing  the  time  difference.  For 
stations  where  the  tide  is  chiefly  diurnal  the  tropic  intervals  are  compared  to  get  the  time 
differences.  If  the  Russian  calendar  is  desired  for  Siberian  or  other  stations,  subtract 
thirteen  days  from  the  dates  given  by  application  of  the  differences. 

If  the  subordinate  station  is  properly  referred,  the  times  of  high  and  low  water  ought 
to  be  correctly  given  by  means  of  the  tidal  differences,  and  in  the  kind  of  time  indicated  in 
these  columns,  without  regard  to  the  time  used  for  the  standard  port. 

The  height  differences  are  computed  as  follows: 

Difference  for  height  of  HW=[A/+i  (Mn),J-[Z>,+i  (Mn)J  (56) 

Difference  for  height  of  LW  =  [A,-i  (Mn),J-[i>,-i  (Mn),]  (57) 

where  D^  and  D^,  are  the  depressions  below  mean  sea  level  of  the  planes  of  reference  at  the 
standard  and  subordinate  ports,  respectively,  as  given  in  Table  S. 

The  heights  of  the  tides  are  referred  to  one  of  three  planes  of  reference:  Mean  low 
water,  mean  lower  low  water,  and  mean  low  water  springs,  §  9,  formulas  (44)  to  (49). 

The  differences  may  be  used  without  material  error  only  when  the  ratio  of  ranges  is  not 
far  from  unity.  The  heights  thus  obtained  are  reckoned  from  the  plane  of  reference  indicated 
in  the  difference  columns,  no  matter  what  plane  has  been  used  for  the  predictions  at  the 
standard  port.  The  approximate  depression  of  this  plane  below  mean  sea  level  is  given  on 
the  opposite  page,  in  the  third  column  from  the  last. 

In  no  case  should  the  height  differences  be  used,  except  for  very  rough  results,  where 
the  ratio  of  ranges  differs  as  much  as  25  per  cent  from  unity.  A  much  better  estimate 
of  the  heights  at  the  subordinate  station  can  always  be  obtained  by  using  the  formula 

h,,  =  rh,  +  D,,-rD,  (58) 

in  which  D^  and  D^,  are  the  same  as  before,  A^  and  h^,  are  the  heights  of  the  tide  at  the 
standard  and  the  subordinate  ports,  respectively,  and  r  is  the  ratio  of  ranges.  When  both 
stations  are  referred  to  mean  low  water  or  to  mean  low  water  springs,  Dj^—r  D^  may  be 
neglected,  and  the  formula  becomes        A^^=  ?•  h,.  (59) 

Fifth.  Lunitidal  intervals,  hiean  and  tropic.  See  introduction,  §§  1,  8,  9,  and  10.  The 
tropic  lunitidal  intervals  marked  a  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for 
north  declination,  and  to  the  lower  transit  for  south  declination  of  the  moon;  those  intervals 
marked  b  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  south  declination,  and  to 
the  lower  transit  for  north  declination  of  the  moon.     It  is  to  be  noted  that  the  values  given 
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are  for  tropic  higher  high  and  lower  low  water,  and  not  for  the  tropic  lower  high  and  higher 
low  water.  To  obtain  such  an  interval  approximately,  change  the  letters  a  and  h  and  find  an 
interval  as  much  greater  than  the  mean  interval  as  the  given  tropic  interval  is  less.  See 
formulas  (32)  and  (33). 

Sixth.  Ranges  of  tide:  Mean,  spring,  neap,  and  great  tropic.  See  introduction,  §§  8,  9, 
and  10.  In  some  localities  the  tide  is  chiefly  diurnal^-that  is,  usually  only  one  high  and  one 
low  water  occur  in  twenty-four  hours;  for  such  places  the  columns  for  mean  intervals  and 
itinges  are  either  left  vacant,  or  else  the  given  values  have  been  inclosed  in  brackets.  The 
bracketed  values  are  for  the  semidiurnal  pai*t  of  the  tide,  and  generally  occur  in  nature  only 
for  a  day  or  two  while  the  moon  is  near  the  equator. 

Seventh.  Tropic  diurnal  inequalities  in  height.     See  introduction,  §  8. 

Eighth.  Tropic  range  and  interval  of  the  diurnal  portion  of  the  tide.  The  interval  is 
reckoned  from  an  upper  north  or  a  lower  south  transit.  It  is  hoped  that  the  interval  colimin, 
now  largely  vacant,  may  eventually  be  filled  out,  thus  enabling  one  to  trace  the  progress  of 
the  diurnal  wave  over  the  earth's  surface. 

Ninth.  The  position  of  the  plane  of  predictions  and  of  the  tropic  lower  low  water  with 
respect  to  mean  sea  level.  The  former  is  of  use  in  comparisons  between  observations  and  the 
predictions  which  are  obtained  by  applying  the  differences  for  heights,  as  the  local  mean  sea 
level  can  be  approximately  determined  from  a  few  readings  of  the  tide  staff.  The  latter,  in 
connection  with  the  data  given  in  the  other  columns,  enables  one  to  construct  a  type  curve 
for  the  locality  similar  to  that  given  in  paragraph  8. 

Tenth.  The  variation  of  the  compass. 

Items  here  numbered  five  to  ninQ  (i.  e.,  the  right-hand  page  of  Table  3)  are  intended  for 
such  nonhaimonic  quantities  as  best  describe  the  tide,  showing  its  character,  magnitude, 
relation  to  the  moon's  transits  and  to  mean  sea  level.  See  Fig.  2,  §  8  in  introduction.  The 
tidal  differences  and  ratios  are  dependent  upon  these  quantities. 

This  table  is  at  present  very  imperfect,  owing  to  a  want  of  properly  distributed 
observations  upon  which  to  base  conclusions  and  to  a  want  of  time  in  which  to  utilize  the 
observations  already  at  hand.  Improved  values  will  be  substituted  from  year  to  year 
wherever  the  present  ones  may  prove  to  be  erroneous,  and  all  persons  are  urged  to  send 
information  for  correcting  these  Tide  Tables  to  the  Superintendent,  Coast  and  Geodetic 
Survey,  Washington,  D.  C,  U.  S.  A. 

Table  If  ^  pages  lfi8-lfil, — ^This  table  gives  the  amplitudes  and  epochs  of  the  harmonic 
constants  used  in  making  the  predictions  for  the  principal  tidal  stations^  together  with  the 
lengths  of  the  series  of  observations  used  in  their  determination  and  the  sources  from  which 
they  were  obtained. 

Table  5,  'pages  Ifi2-Jfi3^ — ^This  table  gives  the  variations  in  mean  sea  level  due  to  the 
annual  and  semiannual  components  for  such  of  the  ports  for  which  full  predictions  are  given 
as  our  information  permits.    This  table  gives  the  value  of 

Sa  cos  (A~Sa^)+Ssa  cos  (2A--SsaO)  (60) 

or  the  height  of  the  mean  sea  level  at  any  time  above  the  mean  sea  level  for  the  year;  A  is 
the  mean  longitude  of  the  sun=(|f)°xday  of  year— 80^;  Sa,  Sa°  are  the  amplitude  and 
epoch  of  the  annual  component,  and  Ssa,  Ssa^  the  same  for  the  semiannual  component,  the 
values  of  which  are  given  in  Table  4. 

The  heights  in  these  Tide  Tables  have  been  reckoned  from  some  mean  plane  which  is 
regarded  as  fixed  throughout  the  year,  but  the  changes  in  surface  level  due  to  season  of  the 
year  arising  from  meteorological  causes  are  given  in  Table  5  for  the  first  and  sixteenth  of 
each  month.  For  instance,  at  St.  Johns,  Newfoundland,  from  November  to  February  the 
sea  is  above  its  mean  level,  and  from  April  to  September  it  is  below  its  mean  for  the  whole 
year. 


40  EXPLANATION  OF  TABLES. 

TcMe  6,  pobgea  Ifi^-^GS^  gives  the  Greenwich  mean  civil  time  of  the  transit  of  the  moon 
across  the  meridian  of  Greenwich,  together  with  the  equation  of  time  for  Greenwich 
apparent  noon. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  2.1  minutes  (or  more 
accurately,  the  tabular  hourly  difference)  for  each  hour  or  16^  of  west  longitude,  and  sybtract 
the  same  for  east  longitude;  that  is,  Or.  time  transit  d=  Z  X  tab.  diff.  (or  approx.  dr  Z  X  2.1 
min.)=Local  time  transit.  (61) 

The  upper  sign  to  be  used  for  we%t  longitude,  and  the  lower  sign  for  east  longitude. 
This  result  may  be  changed  to  standard  time  by  (53),  or  we  may  pass  directly  from 
Greenwich  to  standard  time,  thus: 

Gr.  time  transit +  60  (1.035  Z—xS)  =  Standard  time  transit,  where  Z  and  S  are  the 
west  longitudes,  in  hours,  of  the  local  meridian  and  of  the  time  meridian,  respectively.  The 
expression  60  (1.036  Z—S)  gives  the  correction  to  the  Greenwich  transits  in  minutes  of 
time.  (62) 

Tables  7  and  8^  page  lfi6^  give  the  Greenwich  mean  civil  times  of  the  moon's  phases, 
extreme  distances,  and  declinations.  To  adapt  these  tables  to  any  other  meridian  than  that 
of  Greenwich,  svbtro/ct  the  longitude  in  time  when  it  is  west  and  add  it  when  east.  To 
express  the  result  in  western  standard  time,  S^  subtract  S  hours  from  the  tabular  values. 

Table  P,  pa;ge8  J!fi7-608.—Tb\B  table  gives  the  direction  and  velocity  of  the  current  at 
certain  stations  on  the  Atlantic  coast  of  the  United  States  for  three  hours  before  and  three 
hours  after  high  and  low  water.  Current  diagrams  have  been  prepared  in  the  Tidal  Division 
of  this  Office,  showing  the  currents  on  Georges  Bank,  in  Boston  Harbor,  Nantucket  and 
Vineyard  Sounds,  New  York  Harbor,  Delaware  Baj^  and  Chesapeake  Bay.  They  have  been 
constructed  upon  a  plan  devised  jointly  by  Lieut.  E.  H.  Tillman,  U.  S.  N.,  Assistant,  Coast  and 
Geodetic  Survey,  and  Mr.  John  Koss,  Nautical  Expert,  of  the  same  Survey.  The  predicted 
times  of  every  slack  water  in  the  year  are  given  for  Seymour  Narrows,  B.  C,  and  Sergius 
Narrows,  Alaska.  Some  brief  notes  are  also  added  in  regard  to  the  times  of  slack  current 
at  a  few  other  places  on  the  Pacific  coast.     See  examples  7-12,  pages  47-49. 

Table  10^  pages  510-629. — ^This  table  gives  the  mean  local  civil  time  of  the  rising  and 
setting  of  the  sun's  upper  limb  for  every  fifth  day  of  the  year,  and  practically  for  each  degree 
of  latitude  from  the  equator  to  either  pole.  The  observer's  eye  is  supposed  to  be  15  feet 
above  the  sea  level  or  above  the  plane  of  land.  The  table  was  computed  by  applying  the 
equation  of  time  to  th«  hour  angle  given  by  the  formula 


in  which 


where 


^     cos  C— sin  (p  siiiS         •.  ^     ^  ,       *  /^«v 

cos^= — cos  (p  cos  S —  =  cos  C  sec  9>  sec  <y  -  tan  ^  tan  <J,  (63) 

t  =  the  hour  angle  of  the  sun; 

(p  =  the  latitude  of  the  station  (+  if  north,  —  if  south); 
6  =  the  sun's  declination  (+  if  north,  —  if  south); 
C  =  the  sun's  zenith  distance  =  90°  56'  09"  -^O'^  +  r  +  s-n  +  d, 

r  =  the  refraction  in  the  horizon  =  36'  29" 

s  =  the  sun's  semidiameter  =  16  01 

Tt  =  the  sun's  horizontal  parallax  =   0  09 

d  =  the  dip  of  the  horizon  for  a  height  of  15  feet  =   3  48 

The  particular  values  of  the  declination  used  were  obtained  in  the  following  way:  A 
mean  of  the  sun's  declination  at  Greenwich  apparent  noon  for  the  same  dates  between 
March  1,  1901,  and  March  1,  1905,  was  taken  for  every  fifth  day;  also  a  mean  value  for  the 
variation  in  declination  for  one  hour  was  found  in  the  same  way.     From  these  quantities  a 
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mean  value  of  the  declination  for  six  hours  before  and  six  hours  after  Greenwich  apparent 
noon  was  found  for  each  date.  The  former  were  used  as  the  values  of  the  declination  for 
computing  the  times  of  sunrise,  and  the  latter  for  computing  the  times  of  sunset.  A  mean 
value  for  the  equation  of  time  was  found  similarly  for  the  same  dates  and  applied  to  the 
values  obtained  by  the  formula. 

The  times  of  sunrise  and  sunset  are  exact  for  the  given  declinations.  If  accuracy  is 
desired,  enter  the  table  with  the  declination  as  an  argument,  interpolating  when  necessary. 
A  table  of  this  kind,  using  dates  as  an  argument,  will  not  apply  equally  well  to  all  years,  but 
the  ^'Approximate  date  "of  these  tables  will  rarely  be  a  whole  day  too  early  or  too  late. 
Hence,  it  will  usually  suffice  to  enter  the  table  with  the  date  as  an  argument,  thus  avoiding 
the  necessity  of  ascertaining  the  sun's  declination.  The  error  resulting  from  using  th^ 
approximate  date  as  the  true  one  varies  with  the  season  of  the  y^ear,  for  near  the  solstices  it 
will  be  practically  nothing  for  all  ordinary  latitudes,  and  near  the  equinoxes  it  may  in 
extreme  cases  be  as  much  as  two  minutes  in  latitude  50^. 

The  critical  declinations  for  failure  to  rise  or  set  were  obtained  by  the  following 
formulas: 

Failure  to  rise  when  d  =  =f  90^  56'  09"  +  tp  (64) 

Failure  to  set  when  (J  =  ±  89°  03'  51"  -  tp  (65) 

the  upper  sign  being  used  for  north  latitudes  and  the  lower  for  south. 

Whenever  the  sunlight  exceeds  twenty -four  hours  the  limiting  dates  are  given  between 
which  any  portion  of  the  sun,  however  small,  remains  visible,  and  the  corresponding  dates 
are  also  given  whenever  the  sun  remains  entirely  invisible  for  more  than  twenty-four  hours. 
The  dates  were  obtained  by  means  of  the  mean  values  of  the  declination  and  are  therefore 
only  approximate. 

The  duration  of  sunlight  may  be  found  by  adding  12^  to  the  time  of  setting  and  sub- 
tracting the  time  of  rising  from  the  sum.  The  difference  in  the  duration  of  sunlight  for  the 
forenoon  and  afternoon  of  the  same  day,  which  sometimes  amounts  to  more  than  half  an  hour, 
is  twice  the  equation  of  time,  slightly  modified  by  the  sun's  motion  in  declination  between 
rising  and  setting. 

The  sun's  zenith  distance,  C=90^  56'  09",  was  taken  as  constant,  for  the  variation  of 
refraction  in  the  horizon  is  the  only  element  which  might  produce  a  sensible  change  in  the 
time  of  rising  or  setting,  and  it  is  impossible  to  estimate  these  variations  in  advance. 
Fortunately,  however,  there  will  rarely  be  any  material  error  in  the  table  from  this  source, 
for  even  under  the  most  extreme  changes  in  atmospheric  temperature  and  pressure,  refraction 
in  the  horizon  can  not  vary  more  than  about  8'  on  either  side  of  its  mean  value,  which  at  the 
time  of  the  local  summer  solstice,  when  its  greatest  possible  effect  is  produced,  would  make 
only  a  few  seconds  difference  in  time  of  rising  or  setting  near  the  equator,  the  correction 
becoming  a  whole  minute  in  latitude  48^,  two  minutes  in  latitude  61^,  and  in  higher  latitudes 
the  effect  rapidly  increases  as  the  pole  is  approached.  Hence,  as  the  usual  variations  in 
refraction  are  much  less  than  the  above,  it  is  believed  that  the  table  will  generally  be  found 
correct  to  the  nearest  minute  for  all  usual  latitudes,  but  may  occasionally  be  out  from  three 
to  five  minutes  or  more  in  very  high  latitudes. 

Table  11^  pages  630-631. — This  table  gives  the  mean  local  civil  time  of  the  beginning  of 
morning  astronomical  twilight  and  of  the  end  of  evening  astronomical  twilight  for  various 
latitudes  and  declinations.  Astronomical  twilight  is  assumed  to  begin  or  end  when  the  sun's 
center  is  18^  below  the  rational  horizon,  at  which  time  total  darkness,  so  far  as  the  sun  is 
concerned,  ends  or  begins.  This  value  of  18^  for  the  sun's  center  below  the  horizon,  which 
is  generally  accepted  as  the  limit  of  astronomical  twilight,  was  determined  from  observa- 
tions made  in  rather  high  latitudes,  and  is  probably  somewhat  too  large  for  low  latitudes, 


42 


EXPLANATION  OF  TABLES. 


where  twilight  may  begin  later  in  the  morning  and  end  sooner  in  the  evening  than  given  by 
this  table.  The  table  is  similar  in  arrangement  to  Table  10,  but  less  extended,  and  was  com- 
puted in  the  same  manner,  taking  Z  as  108^.  It  is  exact  for  the  given  declinations,  but 
applies  only  approximately  to  the  dates  given.  In  so  indefinite  a  matter  as  twilight  inter- 
polation by  estimation  will  usually  be  sufficiently  accurate,  without  the  trouble  of  computing 
proportional  parts. 

The  duration  of  twilight  for  any  given  day  may  be  found  by  subtracting  the  time  of 
beginning  of  morning  twilight  from  the  time  of  sunrise  or  by  subtracting  the  time  of  sun- 
set from  the  time  of  end  of  evening  twilight.  In  latitudes  where  there  is  an  interval  of 
darkness  each  twenty-four  hours,  the  longest  twilight  occurs  in  June  north  of  the  equator 
and  in  December  south  of  the  equator,  about  the  time  of  the  summer  solstice.  The  shortest 
twilights  occur  when  the  sun  is  a  little  more  than  90°  from  the  elevated  pole,  those  in  the 
United  States  being  in  the  first  halves  of  March  and  October. 

Civil  twilight  begins  or  ends  when  the  sun's  center  is  6'^  below  the  rational  horizon. 
At  this  time  the  brightest  stars  are  visible.  The  duration  of  civil  twilight  is  usually  about 
one- third  of  the  duration  of  astronomical  twilight,  but  is  less  than  one-third  when  the  astro- 
nomical twilight  is  very  long. 

Table  i^,  pcu/e  632. — This  table  gives  the  reduction  of  local  mean  time  to  standard 
meridian  time.  Whenever  standard  time  is  used,  the  values  given  in  Tables  10  and  11  must 
be  corrected  by  the  difference  of  longitude  in  iime  between  the  station  and  its  standard 
meridian  by  means  of  Table  12. 

Exarriplea  of  the  use  of  these  tables. 

On  the  Use  of  Tables  1,  3,  and  6,  Examples  1  to  6. 

Example  1, — Find  the  times  and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me., 
August  28,  1912. 

For  the  State  of  Maine  the  index  refers  to  page  346,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Pulpit  Harbor  is  found  in  its  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Boston,  page  69. 
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0^  is  midnight,  12^  is  noon;  all  hoars  less  than  12  aro  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
23**  29"  is  11**  29"  p.  m. 

If,  for  any  reason,  local  time  is  desired,  it  may  be  obtained  from  the  column  of  Table  3 
headed  *' Longitude  in  time"  by  subtracting  this  longitude  for  the  station  from  the  standard 
time  meridian  and  applying  this  difference,  according  to  sign,  to  the  predictions  given  by 
these  tables.  See  formula  (52).  For  instance,  the  standard  time  meridian  at  Pulpit  Harbor 
is  6**,  and  the  local  longitude  is  4**  36";  hence  6**  —  4**  36"  =  +  24"  is  the  correction  to  change 
.standard  to  local  time  at  Pulpit  Harbor.  But  it  must  be  borne  in  mind  that  local  time  is 
rarely  used  in  the  United  States. 

Example  2 — Rough  predictions  without  the  vse  of  Utile  1. — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me.,  for  the  date  given  in  Example  1, 
without  making  use  of  Table  1. 

At  this  station  the  diurnal  and  phase  inequalities  being  comparatively  small,  the  approx- 
imate times  of  the  tides  may  be  obtained  by  adding  the  lunitidal  intervals.  Table  3,  line 
27,  page  349,  to  the  moon's  local  transits,  but  for  convenience  Greenwich  transits,  Table  6, 
will  be  used  directly,  and  the  lunitidal  intervals  adapted  to  them  by  adding,  once  for  all, 
60  (1.035Z— /S),  from  equation  62,  page  40.     For  Pulpit  Harbor  this  is 

60  [(1.035X4^6)-5»»]  =  -14'". 
.  • .  Adapted  H\VI=11»'  09"-14™=10»'  56" 
Adapted  LWI=  4»'  54™-14'"=  4»»  40«'. 


Page  461.  Moon's  transits,  August  10,  1911 

Adapted  HWI 

Standard  times  o£  HW's,  August  10,  1911 

Page  461.  Moon's  transits,  August  10,  1911 

Adapted  LWI 

Standard  times  of  LW's,  August  10,  1911 


h. 

0 
10 

m. 
13 
55 

h, 

(12 

10 

m. 

34) 

55 

11 

08 

23 

29 

0 

4 

13 
40 

(12 
4 

34) 

40 

4 

53 

17 

14 

From  Table  3  (pp.  348-349,  line  27)  we  find  Mn  =  9.8  feet,  and  that  the  plane  of  reference  is 
mean  low  water.     The  time  and  height  of  tides,  August  10,  thus  roughh''  predicted,  would  be 

4  :53        11  :08        17  :14        23  :29 
0.0  9.8  0.0  9.8 

The  above  example  is  given  for  the  purpose  of  illustrating  the  use  of  a  table  of  the 
moon's  transits  as  a  ready  means  for  making  approximate  predictions  for  any  year.  For 
the  year  of  the  tide  tables  the  method  is  not  recommended,  the  preceding  or  following  being 
easier  of  application  and  generally  more  exact. 
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Example  S. — Find  the  times  and  heights  of  high  and  low  waters  at  Juneau,  Alaska, 
January  4,  1912. 

For  the  territory  of  Alaska  the  index  refers  to  page  400,  indicating  the  beginning  of 
the  portion  of  Table  3  in  which  Juneau  is  found  in  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Sitka,  page  169.  In  this  example,  formula  (58)  on 
page  38  is  used  in  obtaining  the  heights  because  the  ratio  of  ranges  differs  more  than  26  per 
cent  from  unitv. 


Page  169.  Plrst  HW  at  Sitka,  January  4,  1912. 
Page  402.  H  VV  difference  for  Juneau 

Product,  rhj  — 

Page  402.  D^^-r  D/=9.4-1.88x6.4= 


standard  time. 


h.     m. 

0    40 

-f  0    36 


First  HW  at  Juneau,  January  4,  1912. . 

Page  169.  First  LW  at  Sitka,  January  4,  1912 
Page  402.  LW  difference  for  Juneau 

Product,  r  hy= 

Page  402.  A,-r  Z>,=9.4- 1.88X5.4= 


1     16 


15.9 


5    54 
0    35 


First  LW  at  Juneau,  January  4,  1912 


3. 9 
ratio  1.88 


7.3 
-0.8 


6    29 


6.5 


Page  169.  Second  HW  at  Sitka,  January  4,  1912 
Page  402.   H  W  difference  for  Juneau ...  * 

Product,  r  }i,= 

Page  402.  D^,— r />/=9.4-1.88x5.4=: 


Second  HW  at  Juneau,  January  4, 1912. . 

Page  169.  Seqond  LW  at  Sitka,  January  4,  1912. 
Page  402.  LW  difference  for  Juneau 

Product,  r  /«,= 

Page  402.   /),,  -r />^=9.4-l. 88X5.4= 


11     52 
f  0    36 


1L4 
ratio  1. 88 


21.4 
-0.8 


12    28 


20.6 


Second  LW  at  Juneau,  January  4,  1912 


18    48 
-f  0    35 


-  2.9 
ratio  1.88 


-  5.5 
-0.8 


19    23 


6.3 


Exaviple  ^ — A  more  accurate  metJuxlfijr  determining  the  height  of  the  tide  at  any  secondary 
station  vjhere  the  tide  never  becomes  diurnal , — Find  the  heights  of  high  and  low  waters  at 
Juneau,  Alaska,  for  the  date  given  in  Example  3. 

It  often  happens  that  the  ratio  of  ranges  of  the  diurnal  wave  for  the  principal  and 
''>ubordinate  stations  is  not  equal  to  the  ratio  of  their  mean  ranges.  This  implies  that  the 
types  of  the  tides  at  the  two  places  are  not  exactly  similar.  The  following  method,  which 
is  somewhat  more  elaborate  than  the  one  just  exemplified,  should  be  used  if  more  carefully 
predicted  heights  are  required: 

(a)  Find  the  times  of  the  required  tides  as  in  the  above  example,  and  then  copy  the 
heights  from  the  predictions  for  the  standard  port,  beginning  and  ending  so  as  to  include  at 
each  end  one  high  and  one  low  water  before  and  after  the  required  heights;  for  distinction 
these  extra  heights  may  be  inclosed  in  brackets. 

(b)  From  Table  3,  take  out  the  following  quantities,  the  notation  used  here  being  temporary : 

r  =the  ratio  of  ranges. 

/—tropic  range  diurnal  wave  secondary  station, 
"tropic  range  diurnal  wave  primary  station. 
/),= depression  below  mean  sea  level  of  reference  plane  at  the  standard  port. 
-D^y= depression  below  mean  sea  level  of  reference  plane  at  the  subordinate  port. 
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(c)  The  high  and  low  water  inequalities  (HWQ),  (LWQ),  given  in  Table  3,  are  for  the 
tropic  tides^  and  will  not  apply  to  other  tides.  To  find  the  high-water  inequality  {HWineq.) 
for  any  high  water  at  the  principal  station,  take  the  mean  difference  between  its  height  and 
that  of  the  preceding  and  following  high  waters  of  (a);  and  then  multiply  it  by  ^  (r— r')  of  (b). 
The  low-water  inequality  (Z  Wineq.)  is  found  in  a  similar  manner,  and  multiplied  by  the 
same  factor.  The  inequality  obtained  by  comparing  a  higher  high  water  with  the  lower 
high  waters  on  either  side  of  it  may  be  marked  {JlWineq,)^^  and  the  inequality  of  which 
the  lower  high  water  is  the  middle  height  may  be  marked  {HWineq.)^.  Similarly  the  low- 
water  inequalities  are  designated  (Z  Wineq,)^^  and  (Z  Wineq.)^^  for  the  lower  low  waters  and 
higher  low  waters,  respectively. 

(d)  The  required  heights  are  then  given  by  the  following  equations,  where  single  sub- 
scripts refer  to  heights  at  the  standard  and  double  subscripts  to  heights  at  the  subordinate 
or  required  station: 

(HHWK=rX(HHW),+(2?,,-rX2?,)-(//TriWy.)aXi  (;•-/) 
(LHW),,=rX  (LHW), +(2>,,~r X Z>,)+(J? Trin^.)^X i  (/— /) 
(HLW),,=rX(HLW),+(Z>,,-rX2?,)-(ZTrin<5y.)j  Xi  (r-/) 
(LLW),,  =rX (LLW),  +(2?,,-rXZ),)+(Z WijieqXx^  (r-/) 

Applying  the  above  to  the  given  example  for  Juneau,  the  computation  is  as  follows: 
(a,)  The  heights  from  page  169,  for  Sitka,  are: 

Jan.  3,  1912,  [11.1-2.4]  

Jan.  4,  1912,   8.9   3.9  11.4  -2.9 
Jan.  5,  1912,  [9.3   8.6]  — 

(b^)  The  ratio  of  ranges  is  given  on  page  402,  line  25,  as  r=1.88;  to  find  /,  observe  on 

page  403,  line  25,  that  the  tropic  range  of  the  diurnal  wave  for  Juneau  is  6.8,  and  line  44,  page 

6  8 
403,  for  Sitka,  the  corresponding  value  is  4.9,  hence  /=  j^  =1.39;  on  the  same   lines  we 

find  Z>^=5.4,  and  i?^^=9.4.  The  terms  {Dn^rxD)  and  i  (/•—/),  in  the  above  equations,  are 
constants  for  any  given  station  and  are  here  equal  to  9.4— 1.88X5.4=— 0.8  and  i  (1.88— 
1.39)=. 245,  respectively.  Of  the  unbracketed  heights,  8.9  is  the  LHW,  3.9  the  HLW,  11.4 
the  HHW,  and  —2.9  the  LLW.  Taking  the  mean  of  the  differences  between  each  of  these 
and  the  preceding  and  following  tide  of  same  phase,  we  obtain  the  inequalities  as  shown  below, 
(c^)  The  high-water  inequalities  are: 

11.1-  8.9=2.2  for  LHW  11.4-  8.9=2.5  for  HHW 

11.4-  8.9=2^  for  LHW  11.4-  9.3=2.1  for  HHW 

Mean         =2.36  for  LHW  Mean         =2.3  for  HHW 

Factor       =  .245=i  (r— /)  Factor       =  .245=i  (r— r^) 

Product     =0.6    ^{HWineq.^M  {r-r^)  Product     =0.6     =(ZrTr*n^.)«Xi  (r-r^ 
The  low- water  inequalities  are: 

3.9+2.4=6.8  for  HLW  3.9+2.9=6.8  for  LLW 

3.9+2.9=6^  for  HLW  3.6+2.9=6^  for  LLW 

Mean     =6.65  for  HLW  Mean     =6.6  for  LLW 

Factor  =  .245=i  (r-/)  Factor   =  .245=i  (r-/) 

Product=1.6     =(ZTrin^.)ftXi  (r-/)  Product  =1.6     =^{LWineq.)aX\  (r-rO 

(d^)  The  required  heights  at  Juneau  are  therefore: 

(LHW),,=1.88X  8.9-0.8+0.6=  16.5  feet. 
(HLW),,  =1.88X  3.9  -0.8-1.6=  4.9  feet. 
(HHW),,=1.88X  11.4-0.8-0.6=  20.0  feet. 
(LLW),,  =1.88X  -2.9  -0.8+1.6=  -4.7  feet 
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The  heights  by  this  process  are  reckoned  from  the  plane  given  at  the  head  of  the  col- 
umns of  differences  for  heights  in  Table  3,  which  in  this  case  is  the  mean  of  the  lower  low 
waters.  In  Table  5  are  given  the  variations  of  mean  sea  level  at  many  of  the  principal  poi1;s, 
from  which  one  may  roughly  estimate  the  correction  due  to  season  of  the  year  at  the  subor- 
dinate port  For  the  above  example  this  correction  happens  to  be  about  +0.2  feet,  and  it 
affects  all  heights  alike. 

Example  5 — Rough  predictions  vrithout  the  use  of  Table  1. — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Juneau,  Alaska,  for  the  date  given  in  Example  3. 

At  this  station  the  diurnal  inequality  is  large,  especially  when  the  moon  is  far  from  the 
equator,  as  it  is  upon  January  4,  1912.  For  such  dates  the  times  of  tide  become  approxi- 
mately known  by  adding  the  tropic  intervals,  properly  adapted,  as  in  Example  2,  to  the 
Greenwich  transits,  Table  6. 

h.  7/2.        h.  m.     h. 

Adapted  tropic  HHWI=  0  19  -f  0  17  =0 

Adapted  tropic  LLWI=  7  06  +  0  17  =7 

Adapted  HWI=  0  46  -f  0  17  =1 

Adapted  LWI=  6  66  -f  0  17  =7 

Adapted  tropic  LHWI=2X(1  02)-(0  36)=1    28a,  formula  (32) 

Adapted  tropic  HLWI=2X (7  13)- (7  23)=7    03a,  formula  (33) 


m. 

366 

236 

02 

13 


Page  460.  Moon*s  transite,  January  3,  14,  1912 

Adapted  tropic  H WI's 

h.     171. 

23    29 
1    28a 

h.     m» 
(12    OS) 
0    366 

Standard  time  of  H W's,  January  4,  1912 

0    67 

12    39 

Page  460.  Moon's  transite,  January  3,  4, 1912 

Adapted  tropic  LWI's 

23    29 
7    03a 

(12    03) 
7    236 

Standard  time  of  LW's,  January  4,  1912 

6    32           19    2A 

Table  8,  page  403,  line  25,  gives  2.2  and  6.2  feet  for  the  tropic  diurnal  inequality  in  HW 

and  LW,  respectively,  and  14.5  feet  for  mean  range.     Consequently  the  higher  high  water 

should  be  about  one-half  the  tropic  diurnal  inequality  higher  than  mean  HW,  and  the  lower 

high  water  as  much  lower.    So  for  the  low  waters.    The  heights  of  the  four  tides  referred 

to  mean  low  water  are: 

Ft,    Ft.        Ft. 

HHW=14.5+1.1=    16.6 

LHW  =14.5-1.1=    13.4 

HLW=     0+3.1=      3.1 

LLW=     0-3.1=-  3.1 

The  predictions  obtained  from  Table  1  are  referred  to  the  mean  of  the  lower  low  waters, 
which  is,  by  §  9,  formula  (40), 


6^ 
3 


,  .04  (18.3-14.5)«_oo 

^ o ^'^ 


feet  below  mean  low  water.     Arranging  the  tides  in  the  order  of  occurrence  and  referring 

the  heights  just  obtained  to  the  plane  of  mean  lower  low  water,  we  have 

LHW        HLW         HHW  LLW 

0:57  6:32  12:39  19:26 

15.6  5.3  17.8  --0.9 

Example  6. — Find  the  times  and  heights  of  high  and  low  water  at  Shibayama,  Japan^ 
March  28, 1912. 

For  Japan  the  index  refers  to  page  406,  indicating  the  beginning  of  the  portion  of  Table 
3  in  which  Shibayama  is  found  in  its  geographic  sequence.  The  standard  poi*t  for  reference 
is  there  seen  to  be  San  Francisco,  page  157.  In  this  example,  formula  (58)  on  page 
38  is  used  in  obtaining  the  heights.      On   pages  408-409,   line  24,  we  obtain  r  »  0.13 
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and  Dtt  =  0.3;  and  on  page  391,  line  12,  we  have  D,  «  3.2.  That  part  of  formula 
(58),  represented  by  Z>y^  —  t  2)^,  is  a  constant  for  any  given  station  and  is  here  equal  to 
0.3  -  0.13  X  3.2  =-  0.1. 


standard  time. 

h.     m. 

14     02 

-  9    53 

.     Height. 

Page  157.  Second  LW  at  San  Francisco,  March  28,  1912 

Page  408.  LW  difference  for  Shibayama , 

Feet. 
-0.2 
ratio  0. 13 

Product  rhj^=^ 

0.0 
-0.1 

Dyy^r   Dy= 

First  LW  at  Shibayama,  March  28, 1912 

4 

09 

--0.1 

Page  157.  Second  H  W  at  San  Francisco,  March  28, 1912 

Pace  408.  H W  difference  for  Shibayama 

21 
-10 

22 
17 



4.7 
ratio  0. 13 

Product  r  hj= 

0.6 
—0.1 

Dyy  —  rDy^ 

First  HW  at  Shibayama,  March  29,' 1912 

11 

05 

0.5 

Pace  157.  First  LW  at  San  Francisco,  March  28,  1912 

2 
-  9 

20 
53 

2  8 
ratio  o!  13 

Paee  408.  LW  difference  for  Shibayama 

Product  r^,  = 

0.4 
-0.1 

Dyj  —  rDy^ 

Second  LW  at  Shibayama,  March  28,  1912 

16 

27 

0.3 

Page  157.  First  HW  at  San  Francisco,  March  29, 191^ 

8 
-10 

08 
17 

5.5 
ratio  0. 13 

Pftge  40ft-  H  W  differepw  for  Shihayamft 

Product  rAy= 

0.7 
-0.1 

Dyy   —   r  Dy= 

Second  HW  at  Shibayama,  March  28,  1912 

21 

51 

0.6 

These  predictions  for  Shibayama  are  in  Cosmopolitan  or  Standard  time  of  the  one  hundred 
and  thirty -fifth  meridian  east,  and  the  date  requires  no  alteration,  because  the  one  station  is 
east  of  the  day  line  and  the  other  is  west.  In  predicting  tides  from  the  moon's  transits  (see 
examples  2,  5),  /S^and  Z  for  Shibayama  become  negative— i.  e.,  they  are  reckoned  eastward; 
if  taken  otherwise,  the  change  of  date  introduced  by  going  westward  from  Greenwich  to 
Shibayama  would  have  to  be  allowed  for. 

On  the  Use  of  Table  9 — Current  Tables,  Examples  7  to  12. 

Example  7, — Find  the  direction  and  velocity  of  the  current  at  station  (5),  page  472, 
which  is  in  mid-channel  south  from  Clark  Island,  Portsmouth  Harbor,  at  noon,  September 
7,  1912. 

From  the  current  table,  page  472,  we  find  that  the  currents  in  this  vicinity  are  referred 
to  the  tides  at  Portland,  the  predictions  for  which  begin  on  page  65. 

Upon  referring  to  these  predictions  it  is  seen  that  noon,  September  7, 1912,  is  about  one 
hour  before  Portland  low  water.  The  current  table,  for  station  (5),  page  472,  shows  that  at 
such  a  time  the  direction  of  the  current  is  N.  84^  £.,  and  that  its  velocity  is  2.3  knots. 

Example  8. — ^Find  the  times,  referred  to  the  Boston  tides,  of  slack  water  and  of 
strength  of  current  at  station  (1),  page  478,  which  is  in  South  Channel  1.2  miles  N.  85^  E. 
from  Deer  Island  Light,  Boston  Harbor. 

To  find  the  times  of  slack  with  regard  to  high  or  low  water,  observe  where  the  current 
table,  for  station  (1),  page  473,  shows  a  sudden  change  of  direction,  which  is  between  0  h. 
and  1  h.  after  HW,  and  0  h.  and  1  h.  after  LW  at  Boston.     In  the  first  instance  the 
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velocities  are  0.1  and  0.8  knot,  which  are  to  each  other  as  1  to  8,  so  that  if  the  60  minutes 
between  0  h.  and  1  h.  are  divided  into  1  +  8  =  9  parts,  one  of  these  parts,  or  about  7 
minutes,  is  the  time  elapsing  to  the  middle  of  the  slack.  This  slack  occurs,  therefore,  at 
0**  07™  after  HW,  which  shows  that  it  is  the  slack  before  ebb.  Near  the  second  slack  the 
velocities  are  as  1  to  9,  so  that  if  60  minutes  are  divided  into  1  +  9  =  10  parts,  one  of 
these,  or  6  minutes,  represents  the  time  in  excess  of  0  hour  after  LW  to  the  slack  before 
flood,  which  occurs,  therefore,  at  0**  06"*  after  LW. 

To  find  the  times  of  strength  of  flood  or  ebb  with  regard  to  high  or  low  water  is 
not  quite  so  simple  as  the  preceding;  but  for  most  purposes  it  will  suflice  to  determine 
these  times  very  approximately  by  a  mere  inspection  of  the  tables  to  note  where  the 
greatest  velocities  occur.  Thus,  for  this  example,  the  strength  of  flood  is  readily  seen  to 
be  about  3**  05"  before  HW  and  the  strength  of  ebb  about  2"  40"  before  LW.  More  exact 
determinations  of  these  times  can  be  made  by  plotting  the  velocities  upon  profile  paper. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  Boston,  may  be  regarded  as  constants  for  this  station,  for  the  table  does  not  enable  us  to 
take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation.  In 
order  to  turn  these  relative  times  into  actual  times  for  any  given  date,  proceed  as  in 
Example  10. 

Example  9, — Find  the  times,  referred  to  the  New  York  tides,  of  slack  water  and  of 
strength  of  current  at  The  Narrows,  New  York  Harbor,  from  the  diagram  on  page  489. 

To  find  the  times  of  slack,  with  regard  to  high  or  low  water,  note  on  the  diagram,  page 
489,  where  the  curves  called  "slack  before  flood"  and  ''slack  before  ebb"  cross  the 
horizontal  line  opposite  ''The  Narrows."  For  slack  before  flood  this  will  be  found  to  be 
about  2*^  20"  after  LW,  and  for  slack  before  ebb  about  1**  20"  after  HW  at  New  York. 

The  times  of  strength  of  flood  and  ebb  are  obtained  from  the  diagram  in  a  similar  way, 
and  are  for  strength  of  flood  about  1*"  25"  before  HW,  and  for  strength  of  ebb  about  2*  00™ 
before  LW  at  New  York.  The  velocities  are  for  flood,  between  1.7  and  1.8  knots,  and  for 
ebb,  between  2.2  and  2.3  knots,  as  shown  by  the  small  figures  on  the  diagram. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  New  York,  may  be  regarded  as  constants  for  this  station,  for  the  diagram  does  not  enable 
us  to  take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation. 

Example  10, — Find  the  Eastern  Standard  (seventy-fifth  meridian)  times  of  slack  water 
and  of  strength  of  current  at  The  Narrows,  New  York  Harbor,  for  June  9,  1912. 


• 

standard  time. 

Paire      86.  Times  of  HW  at  New  York,  June  9.  1912 

h.     m. 
1    64 
1    25 

h.    m, 

14    50 

1    25 

Example  9,  Times  of  strength  of  flood  at  The  Narrows  before  New  York  H  W 

Timeiif  of  strength  of  flood  at  The  Narrows,  xTune  9,  191 2 

0    29 

13    25 

Page      86.  Times  of  HW  at  New  York,  June  9,  1912 

1    54 

1    20 

14    50 
1    20 

Example  9.  Times  of  slack  before  ebb  at  The  Narrows  after  New  York  H  W 

Times  of  slack  before  ebb  at  The  Narrows,  June  9,  1912 

3    14 

16    10 

Page      86.  Times  of  LW  at  New  York,  June  9,  1912 

8    43 
2    00 

21    30 
2    00 

Example  9.  Times  of  strength  of  ebb  at  The  Narrows  before  New  York  LW 

Times  of  strenarth  of  ebb  at  The  Narrows,  June  9, 1912 

6    43 

19    30 

Pace      86.  Times  of  LW  at  New  York.  June  9,  1912 

8    43 
2    20 

21    30 
2    20 

Example  9.  Times  of  slack  before  flood  at  The  Narrows  after  New  York  LW 

Times  of  slack  before  flood  at  The  Narrows,  June  9,  1912 

11    03 

23    50 

ni.      h. 

m.        h. 

m. 

05-2 

00  =  0 

05 

05  +  2 

20  =  4 

25 

04-1 

25  =  6 

39 

04+1 

20  =  9 

24 
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Example  11. — Find  the  lunicurrent  intervals  for  the  times  of  slack  water  and  of  strength 
of  current  for  Example  9. 

The  port  of  reference  for  the  currents  in  The  Narrows  is  New  York  (Governors  Island), 
the  constants  for  which  are  found  by  the  index  to  begin  on  page  358,  and  on  the  opposite 
page,  line  10,  the  lunitidal  intervals  are  given  as  8**  04*"  and  2^  05",  for  high  and  low  waters, 
respectively.  Whenever  the  times  of  slack  or  strength  are  hefai^e  high  or  low  water,  these 
times  must  be  subtracted  from  the  above  lunitidal  intervals  in  order  to  obtain  the  corre- 
sponding lunicurrent  intervals;  but  whenever  these  times  are  after  high  or  low  water,  add 
them  to  the  lunitidal  intervals. 

Applying  these  rules  to  the  times  of  slack  and  strength  already  found,  and  arranging 
the  results  in  the  order  of  their  occurrence,  we  have — 

h, 
Lunicurrent  interval  for  strength  of  ebb,  =  2 
Lunicurrent  interval  for  slack  before  flood,  =  2 
Lunicurrent  interval  for  strength  of  flood,  =  8 
Lunicurrent  interval  for  slack  before  ebb,  =  8 

Whenever  the  lunitidal  interval  is  less  than  the  time  of  slack  or  strength  and  the  latter  has 
to  be  taken  from  the  former,  add  12*  25™  to  the  lunitidal  interval  before  making  the  subtrac- 
tion. When  the  sum  of  the  lunitidal  interval  aad  the  time  of  slack  or  strength  exceeds 
12**  25",  subtract  that  amount  from  the  sum. 

Example  12, — ^Find  the  lunicurrent  intervals  for  one-quarter  and  for  three-quarter  ebb 
and  flood,  respectively,  for  the  preceding  example. 

One-half  of  the  sum  of  the  lunicurrent  intervals  for  slack  before  ebb  and  strength  of 
ebb  is  called  the  lunicurrent  interval  for  one-quarter  ebb;  and  similarly,  substituting  flood 
for  ebb,  the  interval  for  one-quarter  flood  is  obtained.  One-half  of  the  sum  of  the  lunicur- 
rent intervals  for  strength  of  ebb  and  slack  before  flood  gives  the  lunicurrent  interval  for 
three-quarter  ebb,  and  exchanging  the  words  ebb  and  flood  gives  the  interval  for  three- 
quarter  flood. 

Whenever  the  two  lunicurrent  intervals  between  which  the  one-quarter  or  three-quarter 
pointe  lie  differ  from  one  another  more  than  6  hours,  find  the  half  sum  in  the  usual  way, 
and  if  this  half  sum  is  less  than  6*  13"  increase  it  by  that  amount,  but  when  the  half  sum 
exceeds  6*  13"  diminish  it  by  that  amount.  Do  not  add  6*  13"  to  or  subtract  it  from  any 
half  sum  unless  the  two  lunicurrent  intervals  from  which  the  sum  was  obtained  differ  by 
more  than  6  hours.     Applying  these  remarks  to  the  example  in  hand,  we  have — 

A. 
Lunicurrent  interval  for  three-quarter  ebb,  =i  (0 
Lunicurrent  interval  for  one-quarter  flood,  =i  (4 
Lunicurrent  interval  for  three-quarter  flood,  =i  (6 
Lunicurrent  interval  for  one-quarter  ebb,        =i  (0 

If  it  is  desired  to  find  the  time  at  which  the  phase  of  current  corresponding  to  any  given 
lunicurrent  interval  occurs  before  or  after  the  time  of  tide  at  the  port  of  reference?  take 
the  difference  between  the  given  lunicurrent  interval  and  either  the  high  or  the  low  water 
lunitidal  interval  at  the  port  of  reference,  according  to  which  gives  the  less  difference. 

e32l9*»— 11 1 


fit.      h. 

m,      h,    tn.        h. 

m. 

05+4 

25)=                2 

15 

25+6 

39)=                5 

32 

39+9 

24)-                8 

02 

06+9 

24)+6    13=10 

57 

BO 


EXPLANATION  OF  TABLES. 


On  thb  USB  OF  Tables  10,  11,  and  12. — Sunrise,  Sunset,  and  Twilight,  Examples  13, 

14,  AND  15. 

Example  13, — ^Find  the  local  mean  time  and  standard  time  of  sunrise  at  San  Francisco, 
Cal.,  on  April  3,  1912. 

For  San  Francisco  the  latitude  =  87^  49'  N. 

For  San  Francisco  the  longitude  =122^  29'  W. 

For  San  Francisco  Standard  time  meridian  =120^  00'  W. 

The  sun's  declination  on  April  3,  1912,  at  6  a.  m.  =     5^  19'  N. 


AffpTOximate  methofl. 


h,   tn. 


April  1,  for  lat  38<»  N,,  Table  10 5    45 

Correction  for  2  days —03 

Correction  for  iriatitude :..        00 


Local  mean  time  sunrise 5    42 

Red.  for  long.  2°  29^  W.,  Table  12 +10 

Standard  time  sunrise 5    52 


ExcuA  method. 

h,   m. 

Dflcl.  4*»  ly  N.,  for  lat  38**  N.,  'ftible  10 5    45 

Correction  for  64^  declination —04 

Correction  for  1 V  latitude OO 


Local  mean  time  sunrise 5    41 

Red.  for  long.  2*»  29^  W.,  Table  12 -j-lO 

Standard  time  sunrise 5    5 


Example  11^^ — Find  the  local  mean  time  of  sunset  at  Buenos  Aires  on  December  10^ 


1912. 


For  Buenos  Aires  the  latitude  =84°  36'  S. 

For  Buenos  Aires  the  longitude  =58°  22'  W. 

Sun's  declination  on  December  10,  at  7  p.  m.  =22°  68'  S. 


Approximait  method. 

h,   m. 

December  12,  for  lat.  35°  S.,  Table  10 7    08 

Correction  for  2  days —02 

Correction  for  24^  latitude —01 


Local  mean  time  sunset 7    05 


Exact  method. 

h.  tn. 

Decl.  23°  04'  S.,  for  lat.  35°  8.,  Table  10 7    OS 

Correction  for  6'  declination —01 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    05 


Ikample  15, — Find  the  local  mean  time  of  beginning  of  morning  twilight,  and  duration 
of  astronomical  and  civil  twilight  at  San  Francisco,  Cal.,  on  April  3,  1912,  with  the  data 
of  Example  13. 


Approximate  method. 


h.   7n. 


April  1,  for  lat.  40°  N.,  Table  11 4    13 

Correction  for  2  days —0    04 

Correction  for  2°  iriatitude -|-0    04 


Local  mean  time  of  beginning  of  twilight.      4    13 


Exact  method. 

h.  m. 

Decl.  4°  15^  N.,  for  lat.  40°  N.,  Table  11 4  13 

Correction  for  64^  declination —0  05 

Correction  for  2°  iriatitude -fO  04 


Local  mean  time  of  beginning  of  twilight.      4  12 

h.  m. 

Local  mean  time  of  sunrise,  Example  13 5  41 

Local  mean  time  of  beginning  of  twilight 4  12 


Duration  of  astronomical  twilight 1    29 

Duration  of  civil  twilight,  one-third  of  above 0    30 

Subtracting  30  minutes  from  time  of  sunrise  gives  for  the  beginning  of  civil  twilight 6    11 
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LNDEX  TO  PEINCIPAL  PORTS. 


TIDAL  STATIONS,  TABLE  1. 


St.  Johns,  Newfoundland 

Halifax  (Navy- Yard),  Nova  Scotia.. 

St.  John,  New  Bninswick 

Portland  (Central  Wharf),  Maine... 
Boston  (Navy-Yard),  Massachusetts 


Newport  (Fort  Adams),  Rhode  Island 

New  London  (Oustom-House  Wharf),  Ck>nn 

WiUets  Point  ( Government  Wharf ) ,  Ne w  York . . 

New  York  (Governors  Island) ,  New  York 

Sandy  Ho<5k  (The  Horseshoe),  New  Jersey 

Philadelphia  (Chestnut  St.  Pier),  Pennsylvania. 

Baltimore  (Fells  Point ) ,  Maryland 

Washington  (Seventh  St.),  Dist.  of  Columbia  .. 

Old  Point  Comfort  (Fort  Monroe) ,  Virginia 

Wilmington  (Cape  Fear  River),  N.  Carolina 

Charleston  (Custom-House  Wharf),  S.  Carolina. 
Savannah  Entrance  (Tybee  I.  Light),  Georgia.. 

Femandina  (Dade  St.),  Florida 

Key  West  (Fort  Taylor),  Florida 

*Gal veston  ( Doswell'  s  Wharf) ,  Texas 


*Riode  Janeiro,  Brazil 

*Buenos  Aires,  Argentina 

Cape  Horn  (Orange  Bay),  Chile 

Valparaiso,  Chile 

Panama  (Naos  Island),  Canal  Zone 

*San  Diego  (La  Playa),  California 

San  Francisco  ( Fort  Point) ,  California 

Astoria  (Columbia  River),  Oregon 

•Port  Townsend  (Puget  Sound),  Washington.. 
Sitka,  Alaska 

Kodiak  (St  Paul  Harbor,  Kodiak  L),  Alaska.. 

*St  Michael  (Norton  Sound),  Alaska 

*  Yokohama  (Nishihatoba) ,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance  (Taku  Light-Ship),  China... 


Page. 
53 
67 
61 
65 
69 

73 

77 
81 
85 
89 

93 
97 
01 
05 
09 

13 
17 
21 
25 
29 

33 
37 
41 
45 
49 

53 
57 
61 
65 
69 

73 

77 
81 
85 
89 


•Shanghai  (Wusung  Inner  Bar),  China 

Amoy  (Inner  Harbor),  China 

•Hongkong,  China 

Singapore,  Malay  Peninsula 

•Batavia,  Java 


•Manila  (Pasig  River  Entrance),  P.  I 

•Honolulu  (Oahu  Island),  Hawaiian  Islands. 

Apia  ( Upolu  Island),  Samoan  Islands 

Wellington,  New  Zealand 

Auckland,  New  Zealand 


Sydney  (Fort  Denison),  Australia 

Melbourne  (Williamstown),  Australia. 

•Port  Adelaide,  Australia 

Rangoon,  Burma 

•Calcutta  (Kidderpore),  India 


•Madras,  India 

•Colombo  (Ceylon),  India 

Bombay  (Apollo  Bandar),  India. 

•Karachi,  India  . .  * 

•Aden,  Arabia 


Cape  Town  (Table  Bay),  Africa 

Lisbon  (Arsenal),  Portugal 

•Rochelle,  France 

Brest,  France 

tHavre,  France 


Edinbui^h  (Leith) ,  Scotland 

Hull  (Humber  River),  England 

Sheemess  (Thames  River  Entrance),  England. 

London  (London  Bridge ) ,  England 

Dover,  England 


Liverpool,  England ^. 

Greenock  (Firth  of  Clyde) ,  Scotland 

Kingstown  ( Dublin  Bay),  Ireland 

Queenstown  (Haulbowline  Island),  Ireland. 
Hambui^g,  Germany 


Pa«e. 
193 
197 
201 
205 
209 

213 
217 
221 
225 
229 

233 
237 
241 
245 
249 

253 
257 
261 
265 
269 

273 
277 
281 
285 
289 

293 
297 
301 
305 
309 

313 
317 
321 
325 
329 


•  Predicted  on  new  tide-predicting  machine,  which  was  designed  and  constructed  in  the 

Coast  and  Geodetic  Survey  Office. 


CUBBENT  STATIONS,  TABLE  9. 

Seymour  Narrows  (Discovery  Passage),  B.  C  ..      498  |  Seifpus  Narrows  (Peril  Strait),  Alaska. 

For  general  index  see  end  of  volume. 
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1, 

JANUARY. 

FEBRUARY. 

MARCH. 

1 

• 

1 

Day  of— 

Time  and  Heigbt  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Hei^t  of  High  and 
Low  water. 

W. 

Mo. 

W. 

Th 

Mo. 

1 

W. 
F 

Mo. 

M 

1 

8:60 
8.1 

10:83 
0.6 

16:42 
2.6 

22:14 

0.8 

P 

6:26 
8.6 

12:21 
0.8 

18:80 
2.6 

28:66 
0.4 

P 

1 

6:17 
8.5 

12:16 
0.4 

1A:19 
2.6 

28:62 
0.3 

Tu 

2 

4:46 
8.4 

USl 
0.8 

17:41 
2.6 

23:10 
0.6 

o 

F 

2 

6:18 
8.9 

18:07 
0.1 

19:18 
2.8 

•  •        ■ 

•  •        • 

8 

2 

6:10 
8.7 

12:54 
0.1 

18:56 
8.0 

•  •        • 

•  ■        « 

N 

W 

3 

6:40 
8.7 

12:22 
0.1 

18010 
2.7 

•  •        • 

•  •        • 

8 

3 

0:47 
0.2 

7K)7 
4.1 

18:47 
-0.1 

19:52 
8.0 

o 

S 

3 

0:42 
0.1 

6:67 
8.9 

13:80 
—0.1 

19:81 
3.3 

9 

Th 

4 

0KB 
0.4 

6:27 
4.0 

18:10 
-0.1 

19:12 
2.8 

S 

4 

1:88 
0.1 

7:64 
4.1 

14:26 
—0.2 

20:80 
8.2 

E 

M 

4 

1:25 
-«.l 

7:40 
8.9 

14:08 
—0.2 

20:05 
3.5 

F 

5 

0:90 
0.8 

7:16 
4.1 

13:66 
—0.2 

20:00 
2.9 

M 

5 

2:19 
0.0 

8:87 
4.0 

16:02 
—0.2 

21:06 
8.8 

Tu 

5 

-0.2 

8:20 
8.8 

14:88 
—0.2 

20:40 
3.6 

S 

6 

1:86 
0.2 

8:02 
4.1 

14:40 
-0.2 

20:42 
2.9 

E 

Tu 

6 

8KX) 
0.0 

9:20 
3.8 

15:89 
-0.1 

21:48 
3.3 

W 

6 

2:46 
-0.2 

8:58 
8.7 

15K)5 
0.0 

21:12 
3.5 

s 

7 

2:22 
0.2 

8:49 
4.0 

16:22 
-0.1 

21:27 
2.9 

W 

7 

3:46 
0.1 

lOKW 
8.4 

16:12 
0.1 

22:24 
3.2 

Th 

7 

3:28 
0.0 

9:88 
3.3 

15:82 
0.2 

21:48 
8.4 

M 

8 

8K)6 
0.8 

9tM 
8.8 

16K)6 
0.1 

22:12 
2.9 

Th 

8 

4:60 
0.8 

10:40 
8.1 

16:46 
0.4 

28:06 
3.1 

F 

8 

4:m 
0.2 

mm 

8.0 

15:67 
0.4 

22:26 
3.8 

B 

Tn 

9 

8-.67 
0.4 

10:26 
8.4 

16:60 
0.8 

28.-01 
2.9 

C 

F 

9 

6:17 
0.6 

11:24 
2.7 

1708 
0.7 

28:55 
2.9 

8 

9 

4:40 
0.5 

10:87 
2.6 

16:20 
0.7 

28KW 
8.0 

W 

10 

4:58 
0.6 

11:16 
8.1 

17:86 
0.6 

28:51 
2.8 

8 

10 

6:14 
0.9 

12K» 
2.8 

17:62 
LO 

•  •        ■ 

•  •        • 

a 

8 

10 

6:26 
0.8 

11:00 
2.2 

16:49 
LO 

28:60 
2.8 

C 

Th 

11 

6:66 
0.8 

12:10 
2.7 

18:21 
0.7 

■         •        • 
•        •         • 

8 

11 

0:68 
2.8 

7:86 
L2 

18:20 
2.0 

18:80 
L2 

s 

M 

11 

6:29 
LI 

11«7 
2.0 

17:17 
L2 

... 
.    .    • 

F 

12 

0:48 
2.8 

7:10 
0.9 

18:20 
2.4 

19:15 
0.9 

M 

12 

2.«0S 
2.7 

9:46 
1.8 

16012 
L8 

20:97 
L4 

Tu 

12 

1.-07 
2.6 

8J6 
L4 

12:16 
2.0 

16:80 
L6 

8 

13 

1:02 
17 

8:88 
1.0 

14:46 
2.2 

20:20 
1.0 

8 

Tu 

13 

8:16 
2.7 

11:80 
L2 

17:86 
L9 

21:64 
L2 

A 

W 

13 

2t» 
2.6 

10:42 
1.4 

16:80 

L8 

21:26 
L4 

1 

S 

14 

2M 

2.8 

10:10 
1.1 

16:1§ 
2.1 

21:25 
1.1 

A 

W 

14 

4!S3 
2.8 

12:12 
LO 

18:17 
2.0 

28HK) 
LO 

Th 

14 

9:61 
2.6 

11:82 
LI 

17:86 
2.0 

a:45 
LI 

M 

15 

8:66 
10 

11:22 
1.0 

17:28 
2.1 

22.-21 
1.0 

Th 

15 

6:16 
8.0 

12:88 
0.8 

18:44 
2.2 

28:60 
0.9 

F 

15 

4:58 
2.8 

12KH 
0.8 

18:12 
2.8 

28:84 
0.9 

Tn 

16 

4:« 
8.0 

12:10 
0.9 

18:tt 
2.2 

28:16 
0.9 

F 

16 

6:00 
8.2 

18:00 
0.6 

19HB 
2.4 

•  •        ■ 

•  •        • 

8 

16 

6:80 
8.1 

12:27 
0.6 

18:38 
2.6 

•  •        • 

•  •        • 

8 
A 

W 

17 

6:94 
8.2 

12:46 
0.7 

18:60 
2.3 

28:68 
0.8 

8 

17 

0:80 
0.7 

6:40 
8.4 

18:28 
0.4 

19:80 
2.6 

9 

17 

0:12 
0.6 

6:18 
8.8 

1^:50 
0.8 

18:66 
2.9 

Th 

18 

6:16 
8.8 

13:14 
0.6 

19:20 
2.4 

•        •        • 
■        ■        • 

• 

9 

18 

IKie 
0.6 

7:16 
8.6 

13.40 
0.2 

19:02 
2.8 

• 

M 

18 

0:44 
0.4 

6:18 
8.4 

13:16 
0.2 

19:20 
3.1 

• 

F 

19 

0-J7 
0.7 

6:68 
8.4 

18:40 
0.4 

19:45 
2.6 

M 

19 

1:82 
0.4 

7:40 
8.6 

14:12 
0.1 

20:18 
3.0 

E 

Tu 

19 

1:16 
0.2 

737 
8.6 

18:41 
0.1 

19:46 
8.8 

S 

2D 

0.7 

7:80 

14HI7 
0.3 

20:11 
2.6 

E 

Tu 

20 

2M 
0.8 

8:20 
8.6 

14:80 
0.0 

20:44 
3.1 

W 

20 

1:47 
0.0 

7:66 
8.6 

14^X7 
0.0 

20:18 
3.6 

s 

21 

1:88 
0.7 

8.6 

14:86 
0.2 

20:88 
2.7 

W 

21 

2J6 
0.8 

8:68 
8.6 

16.-06 
0.1 

21:12 
3.2 

Th 

21 

2:20 
-«.l 

8:82 
8.6 

14:82 
0.1 

20:48 
8.6 

M 

22 

0.6 

9:88 
8.6 

0.2 

21  .-07 
2.8 

Th 

21 

8:10 
0.2 

9:26 
8.8 

IbM 
0.2 

21:45 
8.3 

F 

22 

2:87 
—0.1 

9M 
8.8 

16K1B 
0.2 

»:18 
3.5 

Tn 

23 

2:42 
0.6 

9:12 
8.4 

16:86 
0.2 

21:87 
2.9 

F 

28 

8:48 
0.2 

10:60 
8.1 

16K9 
0.8 

22:24 
8.2 

8 

23 

8:87 
0.0 

9M 
8.1 

16:27 
0.8 

22K)0 
3.4 

W 

24 

8:20 
0.6^ 

9:46 
8.2 

16.-06 
0.8 

22:18 
2.9 

6 

24 

4:82 
0.8 

10:86 
2.9 

16'J» 

a5 

28:10 
8.1 

9 

24 

4:21 
0.2 

10:10 
2.8 

16:56 
0.6 

22:47 
8.2 

£ 

Th 

25 

4.t2 
0.6 

lOA 
8.0 

16:40 
0.4 

22:66 
2.9 

1> 

S 

25 

6:28 
0.6 

11:16 
2.6 

17tt 
0.8 

•  •        • 

•  •        • 

N 

M 

25 

5:16 
0.6 

10:61 
2.4 

16:27 
0.8 

28:48 
8.0 

F 

26 

4M 

0.6 

11.'06 
8.8 

17:M 
0.6 

28:46 
2.9 

M 

26 

0:10 
8.0 

6-^ 
0.8 

12:10 
2.2 

17:43 
LO 

Tu 

26 

6:28 
0.8 

11:61 
2.1 

17:14 
LI 

•        •        • 
«        •        • 

S 

27 

6cfifi 
0.7 

11.-66 
2.6 

17:62 
0.8 

•  •        • 

•  ■        • 

N 

Tu 

27 

1:20 
2.9 

8:26 
LO 

14.-20 
L9 

Aoe 

L2 

W 

27 

1:10 
2.9 

8:17 
LI 

14:87 
L9 

19:10 
L2 

1> 

s 

28 

0:48 
2.9 

7:12 
0.9 

18K)0 
2.8 

18:44 
1.0 

W 

28 

2:65 
8.0 

10:14 
0.9 

16:86 
2.0 

21:82 
LI 

p 

Th 

28 

2:42 
2.9 

lOM 
LO 

16:22 
2.1 

21:84 
LO 

M 

29 

2:02 
2.9 

8:60 
0.9 

14:60 
2.1 

20:06 
1.1 

Th 

29 

4:18 
8.2 

11:28 
0.7 

17:37 
2.8 

22:55 
0  7 

F 

29 

4:02 
8.1 

11:10 
0.7 

17:16 
2.5 

22:48 
0.6 

Tu 

30 

8:18 
8.1 

10:18 
0.8 

16:80 
2.1 

21:40 
1.0 

8 

30 

5:06 
8.8 

11:68 
0.4 

17:52 
2.8 

28:48 
0.8 

N 

W 

31 

4:26 
8.8 

1127 
0.6 

17:40 
2.8 

22:56 
0.7 

9 

31 

5:58 
3.6 

12:28 
0.2 

18:28 
8.2 

•  •        • 

•  •        • 

ThetM 
aconmrta 

whksb  Is  1 
chart,  unit 

The  til 
noon  (a.Bi 

lei  are  placed  in  the  order  of  oecunenee,  wi 
OB  of  oomecnttre  heights  will  indicate  whel 
Low  Water  Springs,  wMeh  Is  MproKimaU 
1.7  feet  helow  mean  sea  level.    To  Und  the 
iSB  a  minus  (— )  sign  is  before  the  height,  in 

Be«M«  is  iBtereolenia]  StandaM,  00th  raer^ 
.),  all  greater  are  in  the  afternoon  (p.  m.)  an< 

r  moon;  J).  1st  qnar.;  0»  Aill  moon;  Ci  8d  <; 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
Lher  it  is  high  or  low  water.    The  helgnts,  ii 
Hj  the  datnm  of  soondlngs  on  the  Admira 
i  depth  of  water,  add  the  tabular  height  t 
which  cose  sabtract  it 

Idian  W.;  0^  is  nddnii^t,  12^  is  noon:  all  hoi 
1  when  diminished  by  12  giye  the  times  after 

m  the  second  line  of  each  day; 
i  feet  and  tenths,  ase  reckoned 
Ity  Charts  for  this  region,  and 
o  the  soundings  given  on  the 

ns  less  than  13  are  in  the  fore- 
noon, for  instsnce,  16:47  is  8:47 

p.  m. 
eqiiAtor;  A 

[oar.;  B,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  the 

ST.  JOHNS,  NEWFOUNDLAND,  1912. 


APRIL. 

lot  HI 

TirneandHelgb 
LowTv 

iolHIg 

Time  and  Helgbt 
LowWft 

ofHIgband 

1 

Dayof- 

Time  and  BeU 
LowW 

band 

i 

Darol- 

W.Mo 

band 

1 

Dayol- 

w.:iio 

W. 

Mo. 

o 

U     1 

OM 

8^2 

i«^ 

I8M 

0 

w 

0-.fi8 

7flS 

12:67 

~^7 

s 

8 

1 

1:60 

7*1 
2.6 

'ol 

T«' 

Tn 

-0.2 

'S 

0.0 

S.8 

rh 

1« 

'^5 

1335 

10^7 

8 

2 

i 

•s 

r. 

l^\ 

W 

Joi 

8:00 

0.0 

20.-07 

F 

2.'06 
0.0 

io 

0.8 

20:11 

8.7 

H 

3 

6.4 

1.6 

Vs 

t.3 

Th 

A^ 

B:S4 

14:27 

20:80 

s 

3:40 

6:38 

14:15 

20:46 

* 

Tu 

4 

8:86 

>2e 

4:48 

1I:3« 

F 

0.O 

S.1 

0.S 

it. 

s 

H 

8:14 
0.8 

'A 

"S 

is 

W 

6 

V! 

28 

i.o 

is 

S 

tM 

Via 

i&oa 

21:S0 
S.S 

M 

8«l 
0.6 

9Si 

15:C0 

il 

Th 

6 

tM 

"2I 

i.i 

27 

s 

vl 

?i 

15:» 

"K 

A 

ru 

'S 

10*17 

16:22 

K:4S 

a 

F 

7 

T. 

"i^ 

7:16 

» 

M 

0.8 

10:20 

l;o 

2.8 

w 

6:18 
0.0 

2.1 

1.2 

i6 

S 

8 

it 

0.9 

18.-06 
It 

"1" 

i 

Tn 

1.0 

:o*i 

1.2 

It 

Th 

6:24 

12:28 

17:18 

" 

8 

9 

i" 

7:3S 

1" 

ao:is 

WilO 

fl 

7;18 

13:12 

17:86 

F 

T. 

7:48 

11:21 

»«. 

M 

.0 

\^ 

■s 

T. 

»3 

Th  11 

1:46 
14 

2:18 

"i!? 

1.4 

S 

i* 

1.0 

15  JD 
2.3 

"i^ 

Tn 

11 

Tb 

0:81 

io 

22:38 

F12 

S:U 

10:28 
1.1 

leiu 

22:12 
1.1 

E 

8 

8:20 

le 

0:66 

io 

22a) 

W 

12 

*M 

•T, 

M7 

38:30 

S|l3 

4:IS 
1.7 

ll:Ofi 
0.8 

■S 

».02 

H 

2.7 

T 

IB:M 

2.0 

»H 

Th 

13 

630 

2.7 

6.6 

7:38 

8    14 

2.S 

o.e 

17:46 
2.8 

2S4S 

0.6 

Tu 

bM 

"6." 

"il 

"02 

F 

14 

Vi 

8:17 
1.8 

1*2 

"s!l 

S 

m;i5 

5:60 

12«7 

18:1S 

a.1 

W 

6:88 

11 JB 

TS 

8 

B 

15 

-".I 

it 

0.4 

12*1 
S.0 

Tuiie 

vi 

is 

6.2 

»i'i 

• 

Th 

0:28 
0.0 

il 

12:26 
0.8 

i7 

P 

8 

la 

41 

7:46 

18:30 

12*0 

• 

W  17 

■£5 

8.4 

6.2 

io 

F 

-lo" 

7:17 

"os 

is 

M 

17 

—0.1 

8:80 

4M 

0-* 

30*8 

Th  18 

1:27 

TS7 

18:J2 

10:44 

8 

A^ 

's 

18  J8 

20532 

Tu 

18 

4" 

17 

Tb 

»« 

f'i9 

-0.1 

ii 

■ffi 

20:20 

S.S 

P 

» 

238 

6:16 
20 

"i!1 

20:47 
6.8 

W 

19 

4K» 

10:10 

ol 

32:22 
S.6 

S    20 

2:4S 

8:47 

"ol 

21OT 

M 

20 

S.-22 

0:18 

14:60 

21:86 

Th 

20 

's 

11«6 

T. 

28:18 

8  21 

8.-a6 

B22 

"S 

''^t 

Tu 

21 

6.2 

ib 

07 

22:30 
8.4 

1 

F 

21 

6:50 

12:08 

'd1 

P 

M  22 

6.2 

2.6 

0.7 

22  A3 
8.8 

W 

22 

t:10 

i.i 

18:82 

16:89 

8 

22 

0:21 

8:47 

3:06 

12:16 

Ta  23 

<s» 

2.8 

16:18 

o.» 

28:88 

J> 

Th 

23 

« 

u„ 

1.0 

8 

28 

2.7 

6.8 

'^ 

0.8 

1 

w'm 

e:2S 
0.8 

"t, 

"3 

F 

24 

0:46 
20 

08 

1.4 

10:40 

M 

24 

2:60 
2.6 

8:46 

5«8 

21:51 

Th  25 

■a 

i.o 

2.1 

J.  2 

E 

8 

26 

2.8 

8:40 

16:00 

21M 
0.8 

Tu 

25 

4K» 

2:40 
0.8 

•a 

22:57 

P  28 

2.8 

9:t0 

o.> 

16:47 
2.S 

2137 
0.0 

8 

28 

8:22 
2.7 

0:42 
0.7 

is 

21:16 

0.6 

W 

26 

i4 

10:80 

8.2 

38:60 
0.8 

8'27 

8:ie 
18 

•s 

"S 

"?. 

M 

27 

4:28 

'VS 

18:68 

28:10 

Th 

27 

6:66 

4? 

r, 

E 

8   28 

4«) 

11:18 

17:18 

2S:2S 

Tn 

28 

•3 

"i'g 

"a 

23:58 

F 

28 

0:86 
D.6 

6:87 
2.4 

11*8 

0.7 

18:16 
3.6 

M  29 

S:4Z 

11  At 

"S 

W 

29 

is 

0.6 

i& 

0 

8 

29 

7:18 

2*8 

Ta  30 

[fcl2 

is 

6.2 

i5 

o 

Tb 

30 

0:88 

8:4S 

12-JS 

1S:36 

8 

30 

1:1S 

'Is 

T, 

"S 

F 

31 

1-17       7:20     12:68 
0.2        2.7         0.6 

let  it  l-htghorlowwa 
y  the  daium  ol  soundl 
lepth  of  water,  add  Ih 
w'^l.lchca.e.ubtrurilt. 
ridian  W.;0"is  tnldnig 

uar.;E.  moonontheec 

is 

ch 
8: 

>n( 
::  1 

ea  are  placed  In  the  aider  ol  oa 
on  ol  consecutive  heights  Willi 
Low  W8ler8priQ)(i.  which  Is 

«amlau.(-)-f«nlab,^toret 
ne  used  li  Inlercolonlul  SUttd 
».  m. ),  all  greater  are  m  the  alie 

moon:  I).  Ixt  quar.:  Q.  lull  ni 
P.  moon  In  apogee  or  perigee 

ir 
pp 

le 

.■ig 

t.*i 

3d 

line  a 

er.    Th 

I,  l» 
12giv 

nator; 

Itl 

N, 

eight  tt 
ood:  all 

8.  moon 

ntbenecondllne 

teetandlentbn.a 
ly  Chaila  [or  IhH 

houn  tw  than  12 
Iter  nooD;  lorlDJt 

[artbest  north  or 

are  Id  the 
«ice,lB:471. 

Knthoftbe! 

ST.  JOHNS,  NEWFOUNDLAND,  1912. 


55 


JULY. 

AUGUST. 

SEPTEMBER. 

« 

A 

Day  of— 

Time  and  Height  of  High  and 
Lot?  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

§ 

1^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 

W. 
Th 

Mo. 
1 

W. 

8 

Mo. 

1 

1 

2:14 
0.4 

8:18 
2.6 

18:87 
0.7 

20.-08 
8.4 

2:62 
0.2 

8-.55 
2.8 

14:34 
0.6 

21:00 
8.3 

3:10 
0.2 

9:28 
8.8 

15:27 
0.2 

21:87 
3.1 

Tu 

2 

2:45 
0.4 

8:45 
2.5 

14:06 
0.8 

20:46 
8.8 

E 

F 

2 

8:20 
0.2 

9:26 
2.9 

15:10 
0.5 

21:31 
3.2 

M 

2 

3:87 
0.8 

9:68 
8.2 

16:09 
0.8 

22:09 
2.9 

W 

3 

8:17 
0.4 

9.17 
2.5 

14:40 
0.8 

21:20 
8.2 

8 

3 

8:50 
0.3 

9:58 
2.9 

15:48 
0.5 

22KJ6 
3.0 

Tu 

3 

4:07 
0.5 

10:45 
8.1 

17:00 
0.5 

22:47 
2.6 

Th 

4 

8:61 
0.4 

9:62 
2.6 

15:28 
0.8 

21:58 
8.1 

H 

4 

4:18 
0.4 

10:86 
8.0 

16:82 
0.6 

22:45 
2.8 

a 

W 

4 

4:37 
0.7 

U:40 
8.0. 

18K)5 
0.7 

23:36 
2.3 

F 

5 

4:36 
0.6 

10:80 
2.6 

'16K)6 
0.8 

22:37 
2.9 

M 

5 

4:61 
0.5 

11:20 
2.9 

17:25 
0.7 

28:27 
2.6 

N 

Th 

5 

6:15 
LO 

12:58 
2.9 

19:89 
LO 

•        •        • 
■        •        • 

£ 

S 

6 

5:02 
0.6 

11:15 
2.6 

16:57 
0.9 

23:20 
2.7 

a 

Tu 

6 

6:25 
0.7 

12:18 
2.9 

18:38 
0.8 

•        •        • 

F 

6 

L14 
L9 

6:22 
L2 

14:20 
2.9 

21:80 
LO 

C 

» 

7 

5:42 
0.7 

12:06 
2.7 

18K)0 
0.9 

•  •        • 

•  •        • 

W 

7 

0:22 
2.3 

6:10 
0.9 

18.-28 
2.9 

20:02 
0.9 

8 

7 

2.0 

8:48 
LI 

15:41 
8.1 

22:51 
0.8 

M 

8 

0:18 
2.5 

6:26 
0.8 

18:07 
2.7 

19:16 
0.9 

Th 

8 

1:48 
2.1 

7:14 
LI 

14:43 
3.0 

21:87 
0.9 

8 

8 

5K)8 
2.2 

10:21 
0.8 

16:48 
8.4 

28:41 
0.5 

Tu 

9 

1:21 
2.4 

7:17 
0.9 

14:12 
2.8 

20:40 
0.9 

N 

F 

9 

8:48 
2.1 

8-.50 
LI 

16:55 
8.2 

22:55 
0.7 

P 

M 

9 

6:49 
2.6 

IL'24 
0.4 

17:48 
8.6 

•  •        • 

•  •        • 

W 

10 

2:48 
2.3 

8:22 
LO 

16:16 
8.0 

21:67 
0.7 

8 

10 

5:06 
2.2 

10:20 
0.8 

16:57 
8.6 

23:54 
0.4 

• 

Tu 

10 

0:26 
0.2 

6:28 
2.9 

12:15 
0.1 

18:82 
3.8 

Th 

11 

4K» 
2.8 

9:80 
0.9 

16:15 
8.8 

23K)2 
0.6 

8 

11 

6K)1 
2.5 

11:27 
0.5 

17:52 
8.8 

•  •        • 

•  ■        • 

K 

W 

11 

IKtt 
0.0 

7K» 
3.2 

18K)0 
-0.2 

19:16 
8.9 

F 

12 

6:10 
2.4 

10:88 
0.8 

17:11 
8.6 

23:58 
0.3 

P 

• 

M 

12 

0:42 
0.2 

6:46 
2.7 

12:21 
0.3 

18:48 
4.0 

Th 

12 

1:87 
—0.1 

7:40 
8.5 

18:41 
-0.3 

19:57 
8.8 

N 

S 

13 

6K)7 
2.6 

11:82 
0.6 

18:08 
8.8 

■        •        ■ 

•           •           a 

Tu 

13 

1:24 
0.0 

7:27 
8.0 

13:10 
0.1 

19:30 
4.1 

F 

13 

2:10 
-0.2 

8:15 
8.6 

14:22 
-0.8 

20:85 
8.7 

f 

s 

14 

0-.50 
0.1 

6.54 
2.7 

12:26 
0.4 

18:58 
4.0 

W 

14 

1:53 
-0.1 

8K)5 
8.2 

13:58 
-0.1 

20:13 
4.0 

8 

14 

2:42 
—0.1 

8:48 
8.6 

15K)2 
-0.2 

21:14 
8.4 

M 

15 

1:36 
-0.1 

7:89 
2.8 

13:16 
0.8 

19:42 
4.1 

£ 

Th 

15 

2:40 
-0.2 

8:44 
8.8 

14:40 
—0.1 

20:69 
8.8 

8 

15 

8:12 
0.1 

9.-24 
3.6 

15:44 
0.1 

21:50 
8.0 

Tu 

16 

2:20 
-0.1 

8.-28 
2.9 

14:08 
0.2 

20:30 
4.0 

F 

16 

8:17 
-0.1 

'    9:22 
8.4 

15:24 
0.0 

21:40 
3.5 

M 

16 

8:40 
0.4 

10H)6 
8.4 

16:25 
0.4 

22:04 
2.6 

W 

17 

8:03 
-0.1 

9:m 
8.0 

14:50 
0.2 

21:17 
3.8 

8 

17 

3:52 
0.1 

lOKtt 
8.8 

16:10 
0.2 

22:22 
8.2 

Tu 

17 

4K» 
0.6 

10:49 
8.1 

17:13 
0.7 

22:58 
2.3 

Th 

18 

8:45 
0.0 

9:52 
3.0 

16:40 
0.3 

22:05 
8.6 

8 

18 

4:87 
0.8 

10:48 
8.2 

16:58 
0.4 

23:05 
2.8 

J 

W 

18 

4:81 
0.9 

11:48 
2.9 

18:18 
LI 

23:46 
L9 

E 

F 

19 

4:80 
0.1 

10:88 
8.0 

16:33 
0.4 

22:64 
3.2 

5 

M 

19 

4:50 
0.6 

11:82 
3.0 

17:55 
0.7 

28:64 
2.4 

Th 

19 

4'.57 
L2 

12:52 
2.6 

20:16 
L8 

•  •         ■ 

•  •         ■ 

8 

20 

5:12 
0.8 

11:24 
8.0 

1731 
0.6 

28:46 
2.9 

Tu 

20 

5:87 
0.9 

12:80 
2.9 

19:10 
LI 

•  •        • 

•  •        • 

F 

20 

2:36 
L7 

5:44 
L6 

13:19 
2.5 

22:46 
L8 

1> 

8 

21 

5:56 
0.6 

12:18 
2.9 

18:37 
0.8 

•        •        • 

W 

21 

1K» 
.     2.0 

6:28 
L2 

13:88 
2.7 

21K)3 
L2 

A 

8 

21 

6:11 
L8 

9:15 
L8 

15:88 
2.6 

23:24 
LI 

M 

22 

0:47 
2.5 

6:44 
0.8 

13:18 
2.8 

19:55 
0.9 

S 

Th 

22 

8:06 
L8 

7:46 
L8 

14:53 
2.7 

23:02 
L2 

8 

22 

6:86 
2.1 

10:82 
LI 

16:40 
2.8 

23:50 
0.8 

Tu 

23 

2.-04 
2.2 

7:40 
1.0 

14:22 
2.8 

21:27 
LO 

F 

23 

5:06 
L9 

9:29 
L2 

16:08 
2.8 

23:56 
LO 

M 

23 

6:56 
2.4 

1131 
0.8 

17:27 
3.0 

•  •        • 

•  • 

W 

24 

8:80 
2.1 

8:47 
1.1 

15:26 
2.9 

22:53 
LO 

8 

24 

5:67 
2.1 

10:41 
LO 

17:00 
3.0 

•  ■        • 

•  •        ■ 

Tu 

24 

0:10 
0.6 

6:16 
2.6 

12K)0 
0.6 

18K)6 
3.2 

Th 

25 

4:58 
2.1 

LO 

16:28 
8.0 

28:54 
0.9 

A 

8 

25 

0:25 
0.8 

6:27 
2.8 

11:86 
0.8 

17:45 
3.1 

W 

25 

0-.38 
0.4 

6:38 
2.9 

12:80 
0.4 

18:37 
3.8 

S 

F 

26 

5:64 
2.1 

10:52 
0.9 

17:15 
8.1 

«         •         • 
•         •         • 

M 

26 

0:49 
0.6 

6:50 
2.5 

12:17 
0.7 

18:27 
83 

E 

O 

Th 

26 

0:55 
0.2 

7:00 
8.1 

ISKX) 
0.2 

19:09 
8.4 

8 

27 

0:86 
0.8 

6:86 
2.2 

U:42 
0.8 

18:00 
8.3 

o 

Tu 

27 

1:10 
0.4 

7:18 
2.6 

12:50 
0.5 

19K)0 
8.4 

F 

27 

1:20 
0.1 

7:26 
8.3 

13:27 
0.1 

19:40 
8.4 

S 

28 

1:07 
0.6 

7:08 
2.3 

12:25 
0.7 

18:40 
3.4 

W 

28 

1:32 
0.3 

7:36 
2.8 

13:22 
0.4 

19:33 
8.5 

8 

28 

1:48 
0.1 

7:52 
8.4 

14K» 
0.0 

20:10 
8.4 

9 

M 

29 

1:82 
0.5 

7:37 
2.5 

13:01 
0.7 

19:17 
8.5 

E 

Th 

29 

1:56 
0.2 

6:00 
8.0 

13:49 
0.3 

20:08 
8.4 

8 

29 

2H)8 
0.1 

8:20 
3.6 

14:34 
0.0 

20:40 
8.2 

Tu 

30 

1:59 
0.4 

8K)2 
?.6 

13:38 
0.6 

19:53 
3.5 

F 

30 

2:19 
0.1 

8:25 
3.1 

14:18 
0.8 

20:38 
8.4 

M 

30 

2:34 
0.2 

8:68 
8.6 

15:12 
0.0 

21:11 
8.0 

W 

31 

2:25 
0.8 

8.-28 
2.7 

14:02 
0.6 

20:25 
3.4 

S 

31 

2:44 
0.1 

8:52 
3.2 

14:51 
0.2 

21:05 
8.3 

Thetid 
acomparis 
from  Mean 
-which  Is  1 
chart,  unlc 

The  tin 
noon  (a.m 
is  3:47  p.  m 

•.nen 
equator;  A 

les  are  placed  In  the  order  of  occurrence,  wi 
oDof  con^teutive  heights  will  Indicate  whel 
L  Low  Water  Springs,  which  is  approximaK 
.7  feet  below  mean  sea  level.     To  find  th( 
MS  a  midus  (— )  sign  is  before  the  height,  in 

ae  used  is  Intercolonial  Standard,  60th  meri 
.),  all  greater  are  in  the  afternoon  (p.  m.)  a 

rmoon;  J,  Ist  quar.;  O.  ^"^1  moon;  (^,  3d 
f  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights.  In 
3ly  the  datum  of  soundings  on  the  Admiral 
B  depth  of  water,  add  the  tabular  height  t< 
I  which  case  subtract  it. 

dian  W.;  Oi>  is  midnight,  12i>  Is  noon;  all  hou 
ind  when  diminished  by  12  give  the  times 

quar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day : 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
3  the  soundings  given  on  the 

rs  less  than  12  are  in  the  fore- 
after  noon;  for  instance,  15:47 

I  farthest  north  or  south  of  the 
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OCTOBER. 


• 

§ 

Day  of— 

W. 

Mo. 

Tu 

1 

W 

2 

N 

Th 

8 

F 

4 

S 

5 

S 

6 

p 

M 

7 

Tu 

8 

E 

W 

9 

• 

Th 

10 

F 

11 

S 

12 

8 

13 

M 

14 

Tu 

16 

S 

W 

16 

D 

Th 

17 

F 

18 

A 

S 

19 

8 

20 

M 

21 

Tu 

22 

£ 

W 

23 

Th 

24 

o 

F 

25 

S 

26 

8 

27 

M 

28 

Tu 

29 

N 

W 

30 

Th 

31 

Time  and  Height  of  High  and 
Low  water. 


r 


8H)0 
0.4 

8:27 
0.5 

8:58 
0.8 

4:40 
1.1 

1:87 
1.9 

8:45 
2.1 

4:42 
2.4 

5:28 
2.8 

6:00 
8.2 

0:85 
0.1 

1:07 
0.0 

0.0 

2K)6 
0.1 

2:88 
0.8 

8KX) 
0.5 

8:22 
0.7 

8:44 
1.0 

4:06 
1.2 

1:15 
1.8 

8:58 
1.9 

4:88 
2.2 

5:04 
2.5 

5:80 
2.8 

5:66 
3.1 

0:15 
0.8 

0:41 
0.2 

1K)6 
0.2 

1:85 
0.2 

2:02 
0.8 

2:81 
0.4 

8:04 
0.5 


9:32 
8.4 

10:17 
8.3 

11:15 
8.0 

12:82 
2.8 

6:15 
1.8 

8;55 
1.1 

10:18 
0.7 

11:16 
0.8 

12H)8 
0.0 

6:85 
8.5 

7:10 
8.7 

7:t2 
8.8 

8:18 
3.8 

8:68 
8.7 

9:82 
8.4 

10:18 
8.2 

11:01 
2.8 

12:06 
2.6 

5:24 
1.5 

8:47 
1.4 

10:06 
1.1 

10:55 
0.9 

11:30 
0.6 

12K» 
0.8 

6:22 
8.3 

6:50 
8.5 

7:22 
8.7 

7-J6 
3.8 

8:38 
8.7 

9:16 
8.6 

10:05 
3.8 


15:55 
0.2 

16:45 
0.4 

17:62 
0.7 

19:30 
1.0 

14KK 
2.9 

15:30 
8.0 

16:87 
8.2 

17:80 
8.4 

18:17 
8.6 

12:45 
-0.2 

18.-25 
—0.3 

14:08 
—0.8 

14:41 
-0.1 

15:18 
0.1 

15:58 
0.4 

16:40 
0.7 

17:36 
1.0 

19K)7 
1.8 

13:32 
2.4 

14:59 
2.5 

16:07 
2.6 

16:55 
2.8 

17:36 
8.0 

18:13 
3.1 

12:35 
0.1 

1SK)6 
—0.1 

13:43 
—0.2 

14:20 
—0.2 

15:02 
-0.1 

15:48 
0.1 

16:40 
0.4 


21:45 
2.8 

22:25 
2.5 

23:18 
2.1 


21:20 
1.0 

22:84 
0.8 

28.-22 
0.5 

23:58 
0.2 


18:58 
8.6 

19:88 
8.6 

20:13 
3.4 

20:46 
8.1 

21:18 
2.8 

21:48 
2.5 

22:18 
2.2 

28:01 
2.0 


21K)2 
1.3 

22:10 
1.1 

22:60 
0.9 

28:20 
0.7 

28:48 
0.5 


18:45 
3.2 

19:17 
3.3 

19:49 
8.2 

20:21 
8.1 

20:56 
2.9 

21:84 
2.6 

22:21 
2.4 


NOVBMBBR. 


B  iDayof- 


SlW. 


(C 


s 


A 


O 


N 


Mo. 


F 

1 

S 

2 

8 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

8 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

8 

16 

8 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

8 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

Time  and  Heisfat  of  High  and 
Low  water. 


8:45 
0.9 

4:47 
1.1 

1:40 
2.1 

3:12 
2.3 

4.-06 
2.6 

4:50 
8.0 

5:28 
3.3 

0K)2 
0.2 

0:35 
0.2 

1K)7 
0.2 

1:83 
0.8 

2K)0 
0.4 

2:27 
0.6 

2-.52 
0.8 

8:20 
1.0 

iM 
1.2 

0K)6 
2.0 

2:06 
2.1 

8:12 
2.3 

3:58 
2.5 

4:84 
2.8 

5:10 
8.1 

5:45 
3.4 

0H)5 
0.4 

0:38 
0.3 

1:10 
0.3 

1:45 
0.4 

2:22 
0.5 

3K)6 
0.6 

4K)0 
0.8 


11  KM 
8.1 

12:20 
2.9 

6:49 
1.2 

8:50 
1.0 

lOKM 
0.6 

11:01 
0.8 

11:48 
0.1 

6K>4 
8.6 

6:40 
3.8 

7:16 
8.9 

7:62 
3.8 

8:80 
3.7 

9H» 
8.5 

9:46 
8.2 

10:80 
2.9 

11:22 
2.6 

5K)7 
1.4 

7:27 
L4 

9:11 
L2 

10:10 
LO 

10:68 
0.8 

11:33 
0.4 

12:12 
0.1 

6:22 
3.7 

7K)0 
8.8 

7:40 
8.9 

8:22 
3.8 

9.-08 
3.7 

lOKX) 
3.5 

10*7 
3.2 


17:47 
0.7 

19:15 
0.9 

13:50 
2.8 

15:12 
2.8 

16:20 
8.0 

17:17 
8.1 

18:02 
8.2 

12:81 
-0.1 

18:10 
-0.1 

13:48 
-0.1 

14:24 
0.0 

15HX) 
0.2 

15:87 
0.4 

16:18 
0.6 

0.9 

18.-07 
1.0 

12-.82 
2.4 

13:67 
2.4 

15:18 
2.4 

16:18 
2.6 

17:01 
•    2.7 

17:22 
2.9 

18:20 
2.9 

12:60 
0.0 

13:30 
-0.2 

14:13 
—0.2 

14:57 
—0.1 

15:45 
0.1 

16:37 
0.3 

17:36 
0.6 


28:84 
2.1 


20:46 
0.9 

21:55 
0.7 

22:45 
0.5 

28:27 
0.4 


18:42 
3.2 

19:18 
8.1 

19:52 
3.0 

20:28 
2.8 

20:54 
2.6 

21:25 
2.4 

22.-02 
2.8 

22:51 
2.1 


19:26 
1.1 

20:40 
1.1 

21:86 
1.0 

22:20 
0.8 

22:57 
0.6 

28:31 
0.6 


18:56 
8.0 

19:33 
2.9 

20:10 
2.9 

20:62 
2.7 

21:37 
2.6 

22:32 
2.4 

23:45 
2.8 


DECEMBER. 


S 


c 

E 


S 


N 


O 


E 

cc 


Day  of— 


W. 


8 
M 

Tu 
W 
Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 
M 
Tu 


Mo. 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Heisb  t  of  High  and 
Low  water. 


5:12 
1.0 

1K» 
2.4 

2:17 
2.5 

3:20 
2.7 

4:10 
3.0 

4:65 
3.3 

5:40 
3.5 

0:05 
0.4 

0:40 
0.4 

1:12 
0.5 

1:48 
0.6 

2:13 
0.7 

2:42 
0.8 

8:17 
0.9 

4:00 
1.0 

4:55 
1.1 

0.-32 
2.8 

1:40 
2.4 

2:42 
2.6 

8:88 
2.8 

4:28 
3.1 

5:15 
8.4 

6:01 
3.7 

0:18 
0.5 

1.-02 
0.4 

1:44 
0.4 

2:80 
0.4 

8:18 
0.4 

4:10 
0.5 

5:12 
0.7 

0.-20 
2.7 


12:06 
2.9 

6:60 
1.0 

8:25 
0.9 

9:43 
0.7 

10:45 
0.5 

11:38 
0.8 

12:22 
0.2 

6:18 
3.7 

6:67 
8.8 

7:35 
8.7 

8:13 
8.6 

8:48 
3.4 

9.-27 
3.2 

10K)5 
3.0 

10:47 
2.8 

11:36 
2.5 

6:10 
1.2 

7:42 
1.2 

9H)6 
LO 

10:11 
0.8 

11:05 
0.5 

11:54 
0.8 

12:40 
0.1 

6:46 
3.9 

7:80 
4.0 

8:17 
4.0 

9K)4 
3.9 

9:52 
8.6 

10:45 
3.3 

11:40 
3.0 

6:25 
0.8 


18:45 
0.8 

13:22 
2.7 

14:45 
2.7 

16:00 
2.7 

17.-00 
2.7 

17:48 
2.7 

18:80 
2.7 

18:02 
0.2 

13:40 
0.2 

14:15 
0.2 

14:47 
0.3 

15:28 
0.4 

16:00 
0.5 

16:37 
0.6 

17:20 
0.8 

18:10 
0.9 

12:87 
2.4 

13:58 
2.3 

15:15 
2.3 

16:19 
2.4 

17:13 
2.5 

18K)2 
2.6 

18:45 
2.7 

13:24 
—0.1 

14:09 
-0.2 

14:52 
—0.1 

15-.38 
0.0 

16:24 
0.1 

17:12 
0.8 

18K)4 
0.6 

12:45 
2.7 


19-.57 
0.8 

21:03 
0.8 

22iOO 
0.7 

22:46 
0.6 

23:30 
0.5 


19:07 
2.7 

19:40 
2.7 

20:12 
2.6 

20:43 
2.5 

21:18 
2.5 

21:55 
2.4 

22:37 
2.4 

28:28 
2.8 


19:02 
LO 

20K» 
LO 

21:05 
0.9 

21:59 
0.8 

22:48 
0.7 

28:34 
0.6 


19.-27 
2.8 

20:10 
2.8 

20:62 
2.8 

21:88 
2.8 

22:29 
2.8 

23:23 
2.7 


18:59 
0.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heif hts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ijow  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Aamiralty  Charts  for  this  resdon.  and 
which  is  1.7  feet  helow  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 
unless  a  minus  (— )  sign  Is  before  the  height,  In  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  d^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon:  "]),  1st  quar.;  Oi  foil  moon;  C*  ^  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moonln  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

Day  of— 

Time  ahd  Hei^tof  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Th 

Mo. 

1 

W. 
F 

Mo. 

M 

1 

4:82 
5.1 

11:12 
0.1 

17:15 
4.4 

28:17 
0.8 

P 

0:07 
0.9 

6O0 
5.8 

12:45 
-0.2 

194)8 

4.8 

p 

1 

0416 
0.9 

6:00 
5.0 

12:31 
0.0 

18:60 
4.8 

Tq 

2 

6:80 
6.8 

12:07 
-0.2 

18:18 
4.7 

•  •        - 

•  •       • 

o 

F 

2 

0.6 

7:09 
5.5 

18:89 
—0.5 

19:54 
5.1 

8 

2 

1:01 
0.6 

6:67 
5.8 

18:22 
-0.3 

19:89 
5.2 

N 

w 

3 

0.7 

6.-28 
5.5 

18KX) 
-0.4 

19:14 
4.9 

S 

3 

2:01 
0.4 

8Ka 
5.7 

14:29 
—0.6 

20:43 
5.4 

O 

8 

3 

1:48 
0.3 

7:48 
5.5 

14:10 
-0.4 

20:22 
5.5 

9 

Th 

4 

1:18 
0.6 

7:21 
5.7 

18:62 
-0.6 

20:08 
5.1 

8 

4 

2:52 
0.8 

8:52 
5.7 

15:19 
-0.6 

21:80 
5.5 

E 

M 

4 

2:36 
0.0 

8:86 
5.6 

14:56 
-0.5 

214)5 
5.7 

F 

5 

2:08 
0.6 

8:15 
5.7 

14:46 
-0.7 

21:00 
5.2 

M 

5 

8:45 
0.2 

9:40 
5.7 

16K)7 
-0.5 

22:15 
5.5 

Tu 

5 

8:88 
-0.1 

921 
5.6 

15:41 
-0.8 

21:46 
6.7 

S 

6 

8.i» 
0.5 

9:06 

5.7 

15:87 
—0.6 

21:48 
5.8 

E 

Tu 

6 

AM 
0.2 

10:28 
5.4 

16:56 
-0.2 

284)0 
5.5 

W 

6 

4:10 
0.0 

104)6 
5.4 

16:26 
0.0 

22:28 
5.5 

n 

7 

4.D1 
0.5 

9:56 
5.6 

16:80 
—0.5 

22:89 
5.8 

W 

7 

bM 
0.8 

11:15 
5.1 

17:46 
0.1 

28:45 
5.3 

Th 

7 

4:66 
0.1 

10:48 
5.1 

17:11 
0.4 

23:06 
5.8 

M 

8 

50)0 
0.6 

10:47 
5.8 

17:24 
-0.8 

28:80 
5.2 

Th 

8 

6:24 
0.5 

12H>4 
4.7 

18:89 
0.5 

■        •        • 
•        •        • 

F 

8 

5:45 
0.8 

11:81 
4.7 

174W 
0.8 

28:60 
4.9 

B 

Ta 

9 

6:01 
0.6 

11:40 
5.0 

18:20 
0.0 

•        •        • 

«        •        • 

C 

F 

9 

0:82 
6.0 

7:21 
0.7 

12:56 
4.8 

19:85 
0.9 

8 

9 

6:39 
0.6 

12:20 
4.2 

18:58 
L3 

•  •        • 

•  •        • 

W 

10 

0:20 
6.0 

7:04 
0.7 

12:85 
4.6 

19:18 
0.3 

8 

10 

1:23 
4.7 

8.-23 
0.8 

18:57 
8.9 

20:88 
1.2 

c 

8 

10 

0:66 
4.6 

7:87 
0.8 

1306 
3.9 

19:58 
L6 

c 

Tb 

11 

1:14 
4.9 

8:05 
0.8 

18:85 
4.8 

20:15 
0.6 

8 

11 

2:16 
4.4 

9:28 
0.9 

15:14 
3.6 

21:44 
1.4 

s 

M 

11 

1:28 
4.2 

8:40 
1.0 

14:25 
8.5 

21:10 
L7 

F 

12 

2:09 
4.7 

9K» 
0.8 

14:42 
4.0 

21:16 
0.9 

M 

12 

8:16 
4.2. 

10:22 
0.9 

16:41 
8.5 

22:48 
1.5 

Tu 

12 

2:26 
4.0 

9:41 
LO 

15:49 
8.4 

22:19 
L7 

8 

13 

3K» 

4.5 

10:04 
0.8 

15:58 
3.8 

22:16 
1.1 

• 

8 

Tu 

13 

4:18 
4.2 

11:18 
0.8 

17:52 
8.6 

28:45 
1.4 

A 

W 

13 

8:34 
8.9 

10:88 
LO 

174)2 
8.6 

28:16 
L6 

8 

14 

4.H)1 
4.6 

UKN) 
0.7 

17:14 
8.7 

28:14 
1.2 

A 

W 

14 

6:16 
4.8 

0.7 

18:40 
8.8 

•  •        • 

•  •        • 

Th 

14 

4:40 
4.0 

11:28 
0.8 

174» 
8.8 

•  •        • 

•  •        • 

M 

15 

4:56 
4.5 

U:49 
0.6 

18:17 
8.8 

•  •        • 

•  •        • 

Th 

15 

0:84 
1.4 

64»7 
4.4 

12:48 
0.5 

19:14 
4.0 

F 

15 

0:02 
1.4 

5:86 
4.8 

12:11 
0.6 

18:28 
4.2 

Tu 

16 

0:07 
1.8 

6:48 
4.5 

12:84 
0.5 

19K)8 
8.9 

F 

16 

1:14 
1.8 

6:51 
4.6 

18:96 
0.4 

19:48 
4.8 

8 

16 

0:41 
1.1 

6:26 
4.6 

12:50 
0.4 

19:02 
4.6 

8 
A 

W 

17 

0:65 
1.8 

6:88 
4.6 

18:14 
0.4 

19:40 
4.0 

8 

17 

1:49 
1.1 

7:88 
4.8 

144)0 
0.2 

20:11 
4.5 

8 

17 

1:14 
0.9 

74)6 
4.8 

18:25 
0.3 

19:35 
4.9 

Th 

13 

1:86 
1.8 

7:14 
4.7 

18:52 
0.8 

20:10 
4.1 

• 

8 

18 

2:16 
1.0 

8:10 
4.9 

14-4B 

a2 

20:40 
4.8 

• 

M 

18 

1:45 
0.6 

7:44 
5.0 

18:50 
0.2 

204)8 
5.2 

• 

F 

19 

202 
1.8 

4.8 

14:26 
0.2 

20:89 
4.8 

M 

19 

2:46 
0.8 

8:46 
5.0 

154)5 
0.2 

21:12 
5.0 

£ 

Tu 

19 

2:19 

a8 

8:22 
5.1 

14:82 
0.2 

20:42 
5.4 

8 

20 

2:40 
1.8 

8:28 
4.8 

154)0 
0.2 

21:06 
4.5 

£ 

Tu 

20 

8:19 
0.7 

9:20 
5.0 

15:86 

a2 

21:46 
5.2 

W 

20 

2:66 
0.2 

94)0 
5.2 

154)6 
0.2 

21:18 
5.5 

S 

21 

8KI6 
1.8 

9:04 
4.8 

15:88 

a8 

21:40 
4.7 

W 

21 
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0.6 

9:57 
5.0 

16.-06 

a4 

22.*22 
5.8 

Th 

21 

8:82 
0.1 

94» 
&2 

Ti 

21:54 
5.4 

M 

22 

8:88 
1.2 

9:40 

4.8 

16K)6 
0.8 

22:18 
4.8 

Th 

22 

4:82 
0.5 

10:56 
4.9 

16:40 

a6 

28.4)0 
5.2 

F 

22 

4:18 
0.1 

10el6 
6.0 

16:18 
0.6 

22:84 
5.8 

Tu 

23 

4:18 
1.1 
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4.7 
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a5 

23:49 
4.9 

F 

23 

5:16 
0.6 

11:18 
4.8 

17:16 
0.8 

28:40 
5.1 

8 

23 

4:68 
0.8 
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4.8 

16:64 
0.9 

28:16 
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17:14 
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11:45 
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L2 
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11:86 
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17:50 
0.8 
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•  •        • 

3) 
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25 
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4.9 
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12:62 
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M 

25 

04M 

4.8 

6:51 
0.7 

12:42 
4.2 

18:45 
L6 

F 

26 
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5.0 

6:84 
0.9 

12.-21 
4.4 

18:85 
1.0 

M 

26 

1:21 
4.7 

8:15 

a8 

13:50 
4.0 
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1.5 

Tu 

26 

14)0 
4.5 

84)1 
0.8 

18:52 
4.0 
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L7 

1> 

8 

27 
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4.9 

7:86 

a9 

18:15 
4.8 

19:27 
1.2 
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Tu 

27 

2:25 
4.5 

9:26 

a8 

15:19 
8.9 
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1.5 

W 

27 

2416 
4.8 

9:14 
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15:14 
8.9 

21:49 
L6 

ft 

23 

1:66 
4.8 

8:40 
0.8 

14:20 
4.1 

20-.81 
1.8 

W 

28 

8:40 
4.5 

10-.84 
0.6 

16:44 
4.0 

22:56 
1.8 

P 

Th 

28 

8:27 
4.2 

10:22 
0.6 

16:85 
4.1 

284)1 
L2 

M 

29 

2:56 

48 

9:46 
0.6 

15:86 
4.0 

21:44 
1.8 

Th 

29 

4:68 
4.7 

11:86 

a8 

17£4 
4.4 

•  •        • 

•  ■        • 

F 

29 

4:44 
4.4 

11:22 
0.4 

17:88 
4.5 

284M 
0.8 

Tu 

30 

4.*01 

48 

10:80 
0.4 

16:54 
4.1 

28«1 
1.1 

8 

30 

5:49 
4.8 

1206 
0.1 

18:80 
4.9 

•       •       • 

■        •        • 

M 

W 

31 
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5.0 

11:49 
0.1 

18.K)4 
4.4 

•        •        • 

■        •        • 

8 

31 

0:48 
0.4 

6:44 
5.1 

184)8 
0.0 

19:15 
5.8 

ThetU 
aooDUMffifl 
from  Meai 
which  is  2. 
nnl€M  a  m 

Thedx 
forenoon  (i 
to  8:47  p.  m 

equator;  A 

lei  aie  placed  in  the  order  of  ooenrrence,  wl 
on  of  oonaecative  heights  will  Indicate  vrhei 
1  Low  Water  Springs,  which  is  approximate 
6  feet  below  mean  sea  level.    To  And  the  d( 
inus  (— )  sign  is  before  the  height,  in  which 

•e  need  to  Interoolontol  Standard,  60th  mei 
t.  m.),  all  greater  are  in  the  afternoon  (p.  m 

■ 

r  moon;  >.  1st  qoer.;  O.  ^in  moon;  C  8d  ( 
.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.   The  heights,  li 
i\j  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

Idian  W.;  Qh  to  midnight,  12^  to  noon;  all 
. )  and  when  diminiehed  by  12  give  the  time 

iiuar.;  B,  moon  on  the  equator;  N,  8,  mooi 

n  the  second  line  of  eech  day: 
i  feet  and  tenths,  are  reckoned 
ty  Charts  fOr  tbto  region,  and 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the 
e  aft<er  noon;  for  instance,  15:47 

1  farthest  north  or  south  of  the 
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HALIFAX  (Navy  Yard),  NOVA  SCOTIA,  1912. 
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22 
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W 

24 

Th 

26 

F 

26 

S 

27 

S 

28 

M 

29 

Tu 

30 

Time  and  Height  of  High  and 
Low  Wat«r. 


1:82 
0.1 

2:16 
—0.1 

2:60 
-0.2 

8:41 
-0.1 

4:26 
0.0 

6:11 
0.8 

6.O0 
0.6 

6:66 
0.8 

0:41 
4.1 

1:88 
8.9 

2:44 
8.8 

Z'JQ 
8.9 

4:66 
4.2 

6:46 
4.4 

0:32 
0.6 

1:10 
0.2 

1:49 
0.0 

2.-20 
-0.2 

8:11 
-0.8 

8-.66 
-0.2 

4:46 
0.0 

6:41 
0.8 

6:44 
0.6 

0:49 
4.4 

2.'00 
4.2 

8:19 
4.1 

4:34 
4.8 

6:37 
4.6 

0:80 
0.8 

1:18 
0.1 


7:82 
6.8 

8:18 
6.4 

9KX) 
6.8 

9:40 
6.1 

10:21 
4.8 

11  K» 
4.6 

11:49 
4.2 

12:40 
8.9 

7:64 
1.0 

8:64 
1.1 

9:60 
LO 

10:40 
0.9 

11:26 
0.7 

12:06 
0.6 

6:82 
4.7 

7:16 
6.0 

7:67 
6.2 

8016 
6.2 

9:17 
6.2 

10:01 
6.0 

10:48 
4.8 

11:40 
4.6 

12:40 
4.8 

7:68 
0.T 

9KX2 
0.7 

lOHW 
0.6 

11H» 
0.6 

11*.66 
0.8 

6:80 
4.8 

7:18 
4.9 


18:48 
—0.1 

14:31 
-0.1 

16:18 
0.1 

16:64 
0.4 

16:86 
0.8 

17:21 
1.2 

18:10 
8.6 

19:14 
L8 

13:40 
8.7 

14:60 
8.6 

16:56 
8.7 

16:60 
4.1 

17:34 
4.4 

18:16 
4.8 

12:42 
0.4 

13:20 
0.8 

13:67 
0.8 

1434 
0.3 

16:12 
0.6 

16:66 
0.7 

16:44 
1.1 

17:44 
L4 

19.-06 
1.6 

13:62 
4.1 

16:06 
4.1 

16:17 
4.3 

17:14 
4,7 

18:02 
6.0 

12:42 
0.3 

13:26 
0.8 


19:68 
6.6 

90:37 
5.6 

21:16 
6.6 

21:64 
5.4 

22:81 
6.1 

28:12 

4.8 

28:64 
4.6 


20:80 
L9 

21:40 
L8 

22:34 
1.6 

28:19 
L8 

28:56 
LO 


13:64 
5.2 

19:82 
6.4 

20:10 
6.6 

20:50 
6.6 

21:30 
6.6 

22:13 
5.8 

22:68 
6.0 

28.50 
4,7 


20:86 
1.6 

21:52 
L8 

22:64 
LO 

28:46 
0.7 


18:48 
6.2 

19:28 
6.4 
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Time  and  Height  of  High  and 
Low  water. 


ia» 
-ai 

2:86 
-0.1 

8:16 
0.0 

8:67 
0.1 

4:41 
0.8 

6:27 
0.6 

6:16 
0.8 

0K)2 
4.1 

0:64 
4.0 

1:54 
3.9 

8K» 
3.9 

4:06 
4.1 

4.4 

6:64 
4.6 

0:86 
0.0 

1:20 
—0.8 

-0.4 

2:68 
—0.6 

8:42 

—0.4 

4:36 
—0.2 

6:82 
0.1 

6:86 
0.3 

0:42 
4.6 

lUM) 
4.2 

3:04 
4.2 

4:16 
4.2 

6:20 
4.3 

0:10 
0.4 

0:68 
0.2 

1:86 
0.1 

2:15 
0.1 


8.D1 
4.9 

8:40 
4.8 

9:20 
4.7 

lOKX) 
4.5 

10:40 
4.8 

11.'21 
4.2 

12K)8 
4.0 

7:06 
LO 

8:08 
LO 

8:66 
LO 

9:46 
0.9 

10:81 
0.8 

11:16 
0.7 

12.-00 
0.6 

6:42 
4.9 

7d» 
6.1 

8:14 
6.1 

9H>1 
6.1 

9:60 
5.0 

10:40 
4.9 

11:86 
4.7 

12:87 
4.6 

7:40 
0.4 

8:43 
0.6 

9:44 
0.6 

10:40 
0.6 

11:32 
0.6 

6:16 
4.4 

7KH 
4.4 

7:48 
4.4 

8:26 
4.4 


14.^ 
0.4 

14:46 
0.6 

16:25 
0.9 

16:04 
L2 

16:44 
L6 

17:80 
L7 

18:18 
L9 
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3.9 

13:56 
3.9 

14:66 
4.1 

16:60 
4.4 

16:40 
4.7 

17:26 
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18:12 
6.8 

12:48 
0.4 

13:26 
0.4 

14K)6 
0.5 

14:66 
0.6 

16:46 
0.8 

16:45 
LI 

17:66 
L3 

19:16 
L3 

18:42 
4.4 

14:48 
4.5 
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4.6 
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4.8 

17-.34 
4.9 

12:20 
0.6 

13.-07 
0.7 

13:50 
0.9 

1429 
LI 
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'6.4 

20:45 
5.3 

21:24 
6.2 

22KI1 
4.9 

22:38 
4.7 

28:18 
4.4 


19:38 
L9 

20:46 
L8 

21:38 
L6 

22:26 
L2 

28:10 
0.8 

28:62 
0.4 


18:66 
6.6 

19:40 
6.7 

20^26 
6.7 

21:10 
6.6 

21:68 
5.4 

22:48 
5.1 

28:42 
4.8 


20:80 
L2 

21:38 
LO 

22:84 
0.8 

28:24 
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5.1 
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6.1 
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JUNE. 


Time  and  Height  of  High  and } 
Low  Water. 


2:66 
0.1 

8:36 
0.2 

4:16 
0.8 

4:67 
0.5 

6:40 
0.7 

6:26 
0.9 

0:17 
4.1 

1:10 
4.1 

2:10 
4.1 

8:12 
4.2 

4:15 
4.8 

6:16 
4.6 

0.-06 
—0.1 

0:64 
—0.8 

1:45 
—0.6 

2:86 
—0.6 

8:28 
—0.6 

4.-22 
-0.4 

5:18 
—0.2 

6:17 
0.0 

0:80 
4.7 

1:82 
4.4 

2:40 
4.2 

3:53 
4.0 

biai 
4.0 

6:08 
4.0 

0:86 
0.4 

1:17 
0.3 

1:58 
0.2 

2:37 
0.2 


9K)5 
4.3 

9:42 
4.8 

10:18 
4.2 

10:67 
4.2 

U:39 
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12:22 
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7:10 
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7:68 
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8:46 
LO 

9:86 
0.9 
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0.9 
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6.1 
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5.0 
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8:17 
0.4 

9:17 
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0.8 

11:10 
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15:42 
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16:46 
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14:16 
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15:13 
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17:62 
4.8 

12:52 
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L2 
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L8 

14:64 
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4.8 

22:12 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  Is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  onlesB  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  .standard,  60th meridian  W.;  Oi*  is  midnight,  12)>  is  noon;  all  hours  less  than  12  are  In  the  fore> 
noon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  B,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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20.10 
8.9 

20:62 
4.4 

21:37 
4.7 

22:27 

4.8 

28:18 
4.6 


18:48 
20.6 

19:40 
21.3 

20:80 
22.2 

21:20 
28.1 

22:10 
28.8 

28K)1 
24.4 

28:60 
24.7 


19:21 
0.8 

20:15 
LI 

21:10 
L6 

22:10 
L9 

23:12 
2.1 


18:67 
21.8 

19:57 
21.9 

20:52 
22.1 

21:43 
22.2 

22:32 
22.3 

23:17 
22.2 

28:58 
22.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  helffhta  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heighta  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  ia  11.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart 
unless  a  minus  (  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  0^  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  Is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  f<ill  moon;  ^,  3d  qnar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


a  {Day  of— 


S  ;  W. 

aJm 

J 
Tu 

|w 

Th 


Mo. 


Time  and  Hel|dit  of  High  and 
Low  Water. 


E 


F 

S 


1 

2 
3 
4 
5 
6 
7 


M>   8 
9 
10 


!Tu 
W 


Th  11 
F   12 

N    S    13 
14 
15 
Tu  16 
W  1 17 . 


M 


Th 


18 


E    F;19 


>  '^^   I 


S 

M 

Tu 

I 
W 


20 
21 
22 

23; 

1 

24 


Th  25 


6     F 

.  8 

8 


26 
27 
28 
29 


Tu'SO 
Wi31 


0:86 
21.6 

1:18 
21.8 

1-.50 
21.0 

2:27 

20.7 

8:08 
20.5 

8:62 
20.4 

4:40 
20.8 

6:82 
20.4 

0:22 
8.0 

1:22 
2.4 

2:20 
1.7 

8:17 
0.8 

4:12 
-0.1 

5:05 
—0.8 

5:67 
— L8 

0:27 
26.0 

1:20 
24.9 

2:12 
24.5 

8:05 
23.8 

4:00 
28.0 

4:60 
22.0 

6K)0 
21.0 

0:50 
2.5 

1:.% 
2.7 

2-.51 
2.7 

8:47 
2.5 

4:85 
2.2 

5:1A 
2,0 

5:57 
1.9 

0:14 
21.5 

0:48 
21.4 


6:56 
1.8 

7:82 
2.0 

8K» 
2.8 

8:47 
2.5 

9:27 
2.7 

loao 

8.0 

10:58 
8.1 

11:60 
8.2 

6:28 
20.5 

737 
20.7 

8:26 
21.2 

9:25 
21.8 

10:21 
22.4 

11:15 
23.1 

12:08 
23.5 

6:18 
—1.6 

7:40 
—1.5 

8:30 
— LO 

9:28 
—0.8 

10:17 
0.7 

11:14 
L2 

12:14 
2.6 

7:04 
20.8 

8:07 
19.9 

9:06 
19.8 

10:02 
19.9 

10:50 
20.1 

11:30 
20.2 

12K)7 
20.4 

6:38 
1.9 

7K» 
1.9 


13H)5 
20.8 

13:40 
20.8 

14:17 
20.3 

14:55 
20.4 

15dJ7 
20.6 

16:22 
20.8 

17:10 
20.9 

18K» 
21.1 

12:48 
8.2 

18:41 
3.0 

14:40 
2.5 

15:87 
2.0 

16:31 
1.3 

17:25 
0.7 

18:17 
0.2 

ISKK) 
23.8 

13:60 
23.9 

14:48 
23.7 

15:35 
23.3 

16:80 
22.8 

17:27 
22.2 

18:26 
21.6 

13:16 
3.2 

14:17 
3.5 

15:15 
3.5 

16:07 
3.4 

16:58 
8.3 

17:34 
3.3 

18:10 
3.2 

12:40 
20.6 

13:11 
20.9 


19K» 
8.6 

19:45 
3.8 

20:22 
3.8 

21.-02 
8.8 

21:46 
8.7 

22:88 
8.5 

28:27 
3.8 


18:58 
21.6 

19:55 
22.1 

20:52 

22.8 

21:48 
28.6 

22:42 
24.8 

28:85 

24.8 


19:08 
0.0 

20:00 
0.0 

20:54 
0.3 

21:48 
0.7 

22:47 
1.3 

23:48 
2.0 


19:27 
21.3 

20:25 
21.2 

21:21 
21.3 

22:10 
21.4 

22:58 
21.5 

23:38 
21.5 


18:45 
3.2 

19:17 
3.1 


AUGUST. 


a 


Day  of— 


W. 


C 


Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S, 

8 

M 

Tu 

W 

E  Th 


N 


I 


8 


o 


£ 


s 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 


Mo.  I 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Th  29 


F 

S 


30 
31 


1:22 
2L5 

1:57 
21.4 

2:85 
2L4 

8:17 
21.4 

4:08 
21.1 

4:54 
20.7 

5:62 
20.4 

0:17 
2.5 

1:51 
2.0 

2:58 
L8 

8:54 
0.8 

4:50 
-0.7 

5:42 
—1.4 

0:13 
25.3 

1:08 
25.8 

1:53 
26.0 

2:43 
24,2 

8:85 
28.0 

4:30 
2L7 

5:80 
20.5 

0:18 
8.0 

1:22 
8.5 

2:27 
8.5 

8:21 
3.2 

4:10 
2.8 

4:52 
2.3 

5:80 
2.0 

6K» 
1.7 

0:20 
21.8 

0:54 
22.1 

1:28 
22.2 


7:88 
L9 

8:14 
2.0 

8:60 
2.0 

9:31 
2.8 

10:16 
2.7 

11:06 
8.1 

12K)5 
3.5 

6:65 
20.8 

20.6 

9:05 
21.3 

22.2 

11:00 
28.2 

11:57 
24.0 

6:82 
—1.8 

7:20 
—1.8 

8:08 
—1.3 

8:67 
—0.4 

9:48 
0.8 

10:43 
2.1 

11:41 
3.2 

6:33 
19.5 

7:40 
19.0 

8:42 
19.0 

9«7 
19.4 

10:24 
19.9 

11  .-02 
20.3 

11:37 
20.8 

12:08 
21.3 

6:84 
1.6 

7:07 
1.5 

7:40 
1.5 


18:45 
21.2 

14:20 
21.5 

14:58 
2L7 

15:42 
21.7 

16:28 
21.5 

17:22 
21.4 

18:22 
21.4 

18:10 
8.5 

14:16 
8.1 

15:18 
2.8 

16:15 
1.8 

17:10 
0.3 

18K)2 
-0.5 

12:42 
24.5 

13:30 
24.7 

14:19 
24.5 

15:08 
24.0 

16.-00 
23.1 

16:65 
22.0 

17:54 
21.1 

12:45 
4.1 

18:48 
4.4 

14:50 
4.3 

15:44 
4.0 

16:30 
3.5 

17:10 
3.2 

17:43 
2.8 

18:16 
2.5 

12:39 
21.8 

13:11 
22.2 

18:46 
22.5 


19:62 
2.9 

20:28 
2.7 

21:10 
2.5 

21:55 
2.6 

22:47 
2.6 

28:45 
2.7 


19:25 
21.7 

20K)6 
22.8 

21:80 
23.2 

22:27 
24.1 

28:20 
24.9 


18:58 
—1.0 

19:42 
—1.0 

20:82 
-0.8 

21:24 
0.0 

22:17 
1.0 

28:16 
2.1 


18:55 
20.5 

19:58 
20.3 

20:57 
20.4 

21:48 
20.7 

22:33 
21.0 

23:12 
21.4 

23:48 
21.6 


18:48 
2.1 

19:28 
1.8 

19:58 
1.5 


SEPTEMBER. 


I 


N 


E 


I 


£ 

O 


Dayof- 


W. 


8 
M 
Tu 
W 

Th 
F 

S 
8 
M 
Tu 
W 
Th 
F 
8 
8 


Mo.! 


Time  and  Hel^tof  High  and 
Low  water. 


Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


M   16 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


2:06 
22.2 

2:45 
22.0 

8:82 
21.5 

4:24 
20.8 

5:24 
20.2 

0:20 
2.7 

1:29 
2.4 

2:85 
1.7 

8:87 
0.6 

4:88 
-0.5 

6:23 
— L2 

6:12 
—1.6 

0:45 
25.8 

1:82 
24.8 

2:20 
28.9 

8:08 
22.6 

4:00 
2L2 

4:58 
20.0 

6.-00 
19.0 

0:48 
4.0 

1:60 
4.0 

2:48 
8.7 

8:86 
3.1 

4:18 
2.5 

4:56 
2.0 

5:28 
1.6 

6K» 
1.8 

0:28 
22.6 

1:00 
22.8 

1:39 
22.6 


8:15 
1.7 

8:56 
2.0 

9:48 
2.6 

10:35 
8.3 

11:87 
8.8 

6:82 
20.0 

7:41 
20.2 

8:47 
21.1 

9:50 
22.8 

10:48 
28.5 

11:82 
24.5 

12:20 
25.1 

6:57 
—1.5 

7:44 
—0.9 

8:80 
0.1 

9:18 
1.3 

10:12 
2.7 

11:06 
8.9 

12:12 
4.8 

7K)7 
18.6 

8:08 
18.7 

9:02 
19.3 

9:48 
20.0 

10:26 
20.7 

11:00 
2L4 

11:32 
22.1 

12K)5 
22.6 

6:85 
1.2 

7:10 
1.8 

7:47 
L5 


14:24 
22.4 

16:07; 
22.2 

15:65 

21.8 

16:50 
21.3 

17:58 
21.0 

12:46 
4.0 

13:56 
3.5 

15:02 
2.4 

16K)2 
LO 

16:67 
-0.2 

17:45 
—LI 

18:84 
—1.5 

13:07 
25.2 

13:52 
24.8 

14:40 
28.9 

15:80 
22.8 

16:23 
21.5 

17:20 
20.5 

18:28 
19.8 

13:18 
5.1 

14:18 
4.8 

15:12 
4.2 

15:57 
3.6 

16:87 
2.9 

17:10 
2.2 

17:44 
1.6 

18:18 
LI 

12:40 
23.0 

13:15 
23.1 

13:55 
23.0 


20-.88 
L5 

21:26 
L7 

22:17 
2.1 

28:15 
2.5 


19:01 
2L2 

20:10 
2L8 

21:18 
22.8 

22:12 
28.9 

28:06 
24.8 

23:57 
25.3 


19:20 
— L6 

20K)7 
— LO 

20:67 
0.0 

21:48 
LI 

22:44 
2.4 

28:45 
3.4 


19:25 
19.5 

20.-25 
19.7 

21:17 
20.2 

22:02 
20.8 

22:40 
21.8 

23:15 
21.8 

28:49 
22.3 


18:53 
0.8 

19:32 
0.6 

20:14 
0.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heixhts  on  the  second  line  of  each  dtkj: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  11.9  feet  below  mean  .oea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  0^  Is  midnight,  12^^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  dimlnishd  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }).  1st  quar.:  O.  f^H  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


NOVEMBER. 


DECEMBER. 


s 


N 

c 


E 


S 

3) 


E 


N 


Day  of— 

W. 

Mo. 

Tu 

1 
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2 

Th 

S 

F 

4 

S 

5 

s 

6 

M 

7 

Tu 

8 

W 

9 

Th 

10 

F 

11 

S' 

12 

8 

13 

M 

14 

Tu 

15 

W 

16 

Th 

17 

F 

18 

S 

19 

s 

20 

M 

21 

Tu 

22 

W 

23 

Th 

24 

F 

25 

S 

26 

s 

27 

M 

28 

Tu 

29 

W 

30 

Th 

31 

Time  and  Hei^tof  Hi^h&nd 
Low  Water. 


S 


2:20 
22.3 

8H)6 
21.6 

4M 
20.8 

5:06 
20.1 

0.-02 
2.8 

1:11 
2.6 

2:18 
1.9 

3:20 
0.9 

4:18 
—0.1 

5K)2 
-0.7 

6:49 
-0.9 

0:28 
24.6 

1:10 
23.9 

1:54 
28.0 

2:42 
21.8 

8:82 
20.7 

4:26 
19.6 

6:25 
18.9 

0K)9 
4.2 

1:08 
4.2 

2K» 
8.9 

2:62 
8.4 

8.-84 
2.7 

4:14 
2.1 

4:61 
1.6 

637 
1.8 

6K>4 
1.2 

0:84 
22.9 

1:17 
22.8 

2K)8 
22.8 

2:64 
21.6 


8:80 
2.1 

9:18 
2.8 

10:14 
8.5 

11:19 
4.1 

6:16 
19.9 

7:26 
20.3 

8:82 
21.4 

9:80 
22.7 

10:28 
28.9 

11:12 
24.7 

11:67 
25.0 

6:84 
—0.7 

7:19 
0.0 

8:04 
1.0 

8:50 
2.2 

9:41 
8.4 

10:86 
4.5 

11:86 
5.1 

6:27 
18.6 

7:25 
18.8 

8:18 
19.4 

9:02 
20.8 

9:42 
21.1 

10.-20 
2S.0 

10:65 
22.7 

11:82 
28.2 

12:10 
28.6 

6:48 
1.8 

7:26 
1.6 

8:11 
2.1 

9:02 
2.8 


14:40 
22.6 

15:80 
21.9 

16:80 
21.3 

17:84 
20.8 

12:80 
4.1 

18:42 
8.8 

14:48 
2.1 

15:46 
0.7 

16:88 
—0.5 

17:26 
—1.2 

18:18 
—1.6 

12:42 
24.9 

18:26 
24.4 

14:12 
23.4 

15H)0 
22.8 

15:50 
21.1 

16:46 
20.0 

17:46 
19.4 

12:88 
6.3 

18:88 
5.0 

14:80 
4.8 

16:16 
8.5 

15:66 
2.6 

16:84 
1.7 

17:11 
0.9 

17:50 
0.3 

18:80 
0.0 

12:50 
28.6 

18:84 

23.4 

14:82 
22.8 

15:14 
22.1 


21:01 
1.2 

21:64 
1.8 

22:56 
2.4 


18:46 
20.9 

19:64 
21.6 

20:59 
22.6 

21:56 
23.6 

22:48 
24.4 

28:88 
24.7 


19:00 
—1.3 

19:44 
-0.7 

20:82 
0.3 

21:20 
1.5 

22:13 
2.7 

28:10 
8.6 


18:47 
19.1 

19:44 
19.3 

20:86 
19.9 

21:22 
20.6 

22:02 
21.3 

22:40 
21.9 

28:18 
22.5 

28:56 
22.8 


19:12 
-0.1 

19:56 
0.2 

20:46 
0.8 

21:41 
1.6 


(L 


E 


8 


A 

}) 


E 


o 


N 


Day  of- 


W. 


F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 


Mo. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 


Tfmeand  HeUrhtof  High  and 
Low  Water. 


S 


Day  of— 


W.  Mo. 


8:51 
20.9 

4:56 
20.4 

6H)2 
20.3 

0:55 
2.4 

1:68 
2.0 

2:58 
1.3 

8:61 
0.6 

4:41 
0.2 

5:27 
0.2 

0:05 
28.2 

0:49 
22.7 

1:34 
21.9 

2:18 
21.1 

8:a'^ 
20.3 

8:54 
19.6 

4:46 
19.1 

5:40 
19.0 

0:19 
4.1 

1:11 
8.9 

2:00 
8.6 

2:46 
2.9 

S.-80 
2.4 

4:14 
1.8 

4:66 
L5 

6:89 
1.3 

0:15 
22.9 

1.-01 

22.8 

1:60 
22.5 

2:42 
22.0 

8:40 
21:5 


10K)1 
8.5 

11K)7 
8.8 

12:18 
3.6 

7:10 
20.8 

8:14 
2L8 

9:10 
22.8 

10:01 
28.7 

10:48 
24.2 

11.-35 
24.4 

6:12 
0.6 

6:56 
1.2 

7:40 
2.0 

8:26 
2.9 

9:12 
8.8 

lOKn 
4.6 

10:56 
6.1 

11:52 
5.1 

6:83 
19.3 

734 
19.8 

8:11 
20.6 

8:56 
21.4 

9:88 
22.2 

1031 
28.0 

11:03 
28.6 

11:46 
24.0 

632 
1.3 

7:08 
1.5 

7:68 
1.8 

8:52 
2.3 

9:62 
2.7 


16:14 
21.4 

1731 
20.9 

18:81 
21.0 

18:26 
2.9 

14:30 
1.8 

16:27 
0.7 

16:18 
-0.3 

17:06 
-0.8 

17:53 
—0.9 

12:19 
24.2 

13:02 
23.6 

18:47 
22.7 

14:82 
21.8 

15:19 
20.8 

16:10 
19.9 

17:06 
19.3 

18KW 
19.0 

12:47 

4.8 

18:40 
4.2 

14:28 
8.3 

16:13 
2.4 

16:56 
1.4 

16:40 
0.5 

1734 
—0.1 

18:09 
-0.5 

12:31 
24.0 

18:18 
28.8 

14:08 
28.3 

15H)4 
22.6 

16K» 
21.9 


22:42 
2.2 

23:46 
2.6 


19:40 
21.4 

20:42 
22.2 

21:40 
22.9 

22:30 
23.4 

28:19 
23.4 


18:88 
—0.6 

1938 
0.1 

20:06 
0.9 

20:64 
1.8 

21:42 
2.7 

22:82 
8.5 

2836 
4.0 


18:64 
19.2 

19:46 
19.7 

20:84 
20.4 

21:19 
21.1 

22.-04 
21.8 

22:46 
22.4 

7SM 
22.8 


18:54 
-0.5 

19:42 
-0.8 

20:34 
0.2 

2139 
0.9 

2238 
1.6 


w* 

8 

(L 

1 

E 

M 

2 

Tu 

8 

W 

4 

Th 

5 

F 

6 

S 

7 

• 

S 

8 

8 

M 

9 

Tu  10 

W 

11 

Th 

12 

F 

13 

A 

S 

14 

8 

15 

1> 

M 

16 

£ 

Tu 

17 

W 

18 

Th 

19 

F 

20 

S 

21 

8 

22 

N 

M 

23 

O 

Tu 

24 

P 

VV 

25 

Th 

26 

F 

27 

S 

28 

8 

29 

E 

M 

30 

Tu 

31 

Time  and  Height  of  High  and 
Low  water. 


4:41 
21.2 

6:45 
21.2 

0'.84 
2.2 

1:85 
2.1 

2:86 
1.8 

1.6 

4:20 
L4 

5:08 
1.5 

5:54 
1.7 

0:32 
21.5 

1:14 
2L1 

1:56 
20.7 

2:38 
20.3 

8:20 
20.0 

4K)4 
19.8 

4:51 
19.8 

6:40 
20.0 

0:17 
8.7 

1:08 
8.5 

1:68 
8.2 

2:49 
2.7 


432 
22.8 

531 
22.1 


10-^ 
2.9 

2.8 

6:48 
21.6 

7:49 
22.0 

8:46 
22.6 

9:88 
28.1 

1038 
28.4 

11:15 
23.4 

11:69 
28.2 

6:37 
2.2 

7:19 
2.7 

8K)1 
8.3 

8:48 
8.8 

9:28 
4.8 

10:18 
4.6 

4.5 

11:56 
4.8 

6:80 
20.3 

730 
20.8 

8:10 
21.6 

9KX> 
22.3 


8:40 
2.2 

9:48 
28.1 

438 
L7 

10:38 
28.7 

6:17 
L8 

1138 
24.2 

6:07 
1.0 

12:16 
24.4 

0:47 
28.2 

6:66 
0.9 

1:38 
28.1 

7:48 
1.0 

2:31 
28.0 

8:40 
1.2 

835 
22.6 

9'J8 
1.5 

10:38 
L8 

11:40 
2.0 


17:07 
21.4 

18:14 
21.2 

18K)7 

2.4 

1.7 

16.-07 
LI 

16:00 
0.6 

16:48 
0.2 

17-.S6 
0.2 

1830 
0.4 

12:43 
22.8 

13:24 
22.1 

14:06 
21.4 

14:49 
20.7 

16j» 
20.1 

1630 
19.7 

17:10 
19.5 

18:00 
19.5 

12:48 
8.8 

13:40 
8.2 

14:81 
2.3 

1631 
L4 

16:12 
0.5 

17:02 
—0.8 

17:60 
—0.8 

18:40 
— LO 

18:06 
24.4 

18:68 
24.0 

um 

28.6 

16:48 
22.7 

16:48 
22.1 

17J61 
21.6 


23:90 
2.0 


19:19 
21.8 

20:21 
21.6 

2130 
21.8  ' 

22:12  ' 
22.0  ' 

28:02  , 
22.0J 

28:48  , 
21.8 


19.-04 
0.8 

19:46 
1.4 

2037 
2.0 

21:10 
2.6 

21:64 
8.1 

22:40 
8.5 

28.38 
8.7 


18:54 
19.8 

19:46  > 
20.3 

20:38  - 
20.8 

2139  I 
21.5  ' 

22:20 
22.1  I 

23K»  I 
22.6 

23:58  , 
23.0 


19:80 
-0.9 

2031 
—0.6 

21:14 
0.0 

22:10 
0.7 

28:08 
L6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  conmarlflon  of  consecntiTe  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  11.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cbart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W. ;  0^  is  midnight,  12^  is  noon ;  all  houn  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47 i88:47  p.  m. 

#,  new  moon;  ]),  Istquar.:  Oi  'ull  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

1 

Day of— 

Time  and  Hei^tof  High  and 
Low  water. 

• 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

• 

Dayof— 

Time  and  H«i^ 
Low  W 

it  of  High  and 
ater. 

W. 
M 

Mo. 

1 

W. 

Th 

Mo. 

1 

W. 
F 

Mo. 

1 

1:45 
0.7 

8.-00 
10.0 

14.-25 
-0.4 

20:80 
6.8 

P 

8:15 
0.5 

9:88 
10.5 

16*0 
—0.8 

22:10 
9.0 

p 

3.06 
0.5 

9:20 
10.2 

15:44 
-0.5 

21:55 
9.1 

Tu 

2 

2:87 
0.5 

8:54 
10.4 

15:22 
—0.8 

21:27 
8.9 

o 

F 

2 

4:18 
0.0 

10:30 
10.9 

16:55 
— L2 

28:04 
9.5 

8 

2 

4:02 
-0.1 

9:17 
10.6 

16:37 
—LI 

22:48 
9.7 

N 

W 

3 

8-4)2 
0.8 

9:60 
10.8 

16:17 
— L2 

22:21 
9.2 

8 

3 

-0.4 

11:24 
1L2 

17:46 
— L5 

28:56 
9.9 

o 

S 

3 

4*6 

—0.7 

11:10 
10.9 

17:27 
— L3 

23:37 
10.2 

9 

Th 

4 

4:26 
0.0 

10:44 
U.l 

17:10 
— L5 

28:15 
9.4 

S 

4 

6K)1 
-0.8 

12:16 
1L2 

18*5 
— L5 

•  •        • 

•  •        • 

E 

M 

4 

5:46 
—1.0 

12:00 
ILO 

18:14 
-L8 

«        •        • 
•        «        • 

F 

5 

5:20 
-0.2 

11:87 

n.8 

18.-02 
— L7 

•        •        • 
■        •        ■ 

M 

5 

0:46 
10.2 

6:53 
-0.9 

13.*7 
ILl 

19:24 
-L5 

Tu 

5 

0:24 
10.5 

6*5 
— L2 

12:48 
10.8 

18:59 
-L2 

S 

6 

0:10 
9.0 

0:14 
—0.4 

12:30 
1L8 

18:54 
— L6 

E 

Tu 

6 

1:85 
10.8 

7:44 
—0.9 

13*8 
10.7 

20:12 
—LI 

W 

6 

1:10 
10.6 

7:22 
— L2 

13*5 
10.4 

19:46 
-0.8 

s 

7 

I 

1:02 
9.7 

7:06 
-0.5 

13:28 
ILO 

19:45 
— L5 

W 

7 

2:24 
10.2 

8:35 
-0.7 

14:49 
10.1 

21.01 
—0.7 

Th 

7 

1*6 
10.4 

8:10 
-0.8 

14:22 
9.8 

20:80 
-0.3 

M 

8 

;:56 

8KS 
—0.4 

14:17 
10.6 

20:87 
—LI 

Th 

8 

8:14 
10.0 

9:80 
-0.3 

15:40 
9.5 

21:52 
-0.1 

F 

8 

2:42 
10.1 

9:00 
-0.4 

15:11 
9.2 

21:18 
0.3 

E 

Tn 

9 

2:60 
9.6 

9:00 
-0.2 

15:12 
10.1 

21:31 
-4).  7 

c 

F 

9 

9.7 

10:25 
0.2 

16:85 
8.8 

22:45 
0.5 

8 

9 

8:32 
9.7 

9:62 
0.1 

16.02 
8.5 

22.06 
LO 

W 

10 

8:45 
9.7 

9*7 
0.0 

lOKW 
9.6 

22:25 
—0.2 

8 

10 

5:00 
9.4 

11:22 
0.6 

17:88 
8.1 

28:42 
LI 

<L 

8 

10 

4:22 
9.2 

10:47 
0.7 

16:57 
7.9 

23.08 
L5 

c 

Th 

11 

4:40 
9.5 

10:58 
0.8 

17:06 
9.0 

28:20 
0.8 

S 

11 

5:55 
9.1 

12:22 
0.9 

18*5 
7.7 

•        •        • 
■        •        • 

s 

M 

11 

5:17 
8.8 

11:48 
LO 

17*5 
7.4 

•        •        • 

F 

12 

5:37 
9.4 

11 -.58 
0.6 

18:09 
8.5 

•        •       f 

■        •        • 

M 

12 

0'4» 
L4 

6:52 

8.9 

18:22 
LI 

19:88 
7.4 

A 

Tu 

12 

0*0 
L9 

6:18 
8.5 

12:41 
L8 

18:57 
7.2 

8 

13 

0:18 
0.7 

6:84 
9.8 

13:00 
0.7 

19:12 
8.1 

8 

Tu 

13 

1*6 
L7 

7:48 
8.8 

14:18 
1.1 

20:38 
7.4 

W 

13 

0:59 
2.0 

7:10 
8.4 

18:38 
L8 

19:56 
7.8 

S 

14 

1:15 
1.0 

9.2 

13:56 
0.7 

20:13 
7.9 

A 

W 

14 

2:80 
L7 

8:40 
8.9 

15:08 
0.9 

21:28 
7.5 

Th 

14 

1:55 
2.0 

8:03 
8.5 

14*0 
LI 

20:47 
7.5 

M 

16 

2:09 
1.2 

8:22 
9.8 

14:62 
0.7 

21K)9 
7.8 

Th 

16 

3:19 
L6 

9:28 
9.0 

15*8 
0.7 

22:10 
7.7 

F 

15 

2:45 
L7 

8:52 

8.7 

15:15 
0.8 

21:80 
7.9 

Tu 

16 

sun 

1.8 

9:12 
9.4 

15:40 
0.6 

21*0 

7.8 

F 

16 

4K» 

L4 

10:10 
9.2 

16*8 
0.4 

22:47 
8.1 

8 

16 

8:30 
1.3 

9:88 
9.0 

15:57 
0.5 

22:07 
8.4 

8 
A 

W 

17 

8:52 
1.3 

9:57 
9.4 

16:28 
0.4 

22:40 

7.8 

8 

17 

4:42 
L2 

10:51 
9.4 

17:11 
0.1 

23:20 
8.4 

S 

17 

4:10 
0.8 

10:20 
9.3 

16:37 
0.1 

22:45 
8.9 

1 

Th 

18 

4:80 
1.3 

10:38 
9.5 

17:06 
0.2 

28:18 
7.9 

• 

S 

18 

5.-20 
0.9 

11:80 
9.6 

17:47 
—0.1 

23:54 
8.8 

• 

M 

18 

4:S0 
0.4 

11:00 
9.6 

17.14 
—0.1 

28:21 
9.3 

,• 

F 

19 

5:10 
1.8 

11:18 
9.5 

17:40 
0.1 

28:52 
8.1 

M 

19 

5*7 
0.6 

12:06 
9.7 

18:28 
—0.2 

•  •        ■ 

•  •        • 

£ 

Tu 

19 

5:80 
0.0 

11:40 
9.8 

17:50 
-0.2 

28:48 
9.7 

1 

S 

20 

5:47 
1.2 

11:56 
9.5 

18:17 
0.0 

•        «        ■ 
■        •        ■ 

E 

Tu 

20 

0:29 
9.1 

6:86 
0.3 

12:45 
9.7 

19:00 
—0.2 

W 

20 

6:10 
-0.4 

12:20 
9.8 

18:29 
—0.2 

•  •        • 

•  •        • 

1 

s 

21 

0:20 
8.8 

6:28 
LI 

12:33 
9.5 

18:54 
-0.1 

W 

21 

1*6 
9.8 

7:15 
0.1 

13:25 
9.6 

19:87 
—0.1 

Th 

21 

0:37 
9.9 

6:52 
—0.6 

13:00 
9.8 

19:06 
0.0 

M 

22 

1.-00 
8.6 

7:00 
LO 

13:10 
9.4 

19:31 
-0.1 

Th 

22 

1:45 
9.5 

7:57 
0.0 

14*6 
9.4 

30:18 
0.2 

F 

22 

1:17 
10. 0 

7:86 
—0.6 

18:43 
9.5 

19:50 
0.3 

, 

To 

23 

1:85 
8.7 

7:40 
0.9 

13:50 
9.3 

20:10 
0.1 

F 

23 

2:28 
9.5 

8:46 
0  1 

14:51 
9.0 

21:01 
0.6 

8 

23 

2:02 
9.9 

8:23 
-0.5 

14:30 
9.2 

20:35 
0.7 

E    W 

24 

2:16 
8.9 

8:22 
0.8 

14:82 
9.1 

20:50 
0.3 

8 

24 

3:15 
9.4 

9:86 
0.2 

15:40 
8.7 

21:48 
LO 

S 

24 

2:52 
9.7 

9:17 
—02 

15:23 
8.7 

21:27 
LI 

Th 

25 

2:59 
9.0 

9:10 
0.7 

15:17 
8.9 

21:85 
0.6 

:3) 

8 

25 

4*7 
9.8 

10:38 
0.3 

16:85 
8.8 

22:45 
L3 

N 
1> 

M 

25 

8:46 
9.5 

10:15 
0.1 

16:18 
8.8 

22:26 

L4 

F 

26 

8:45 
9.0 

10:01 
0.7 

16:07 
8.6 

22:22 
0.9 

M 

26 

5*5 
9.2 

11:35 

0.4 

17:87 
8.0 

28:47 
L5 

Tu 

26 

4:45 
9.2 

11:17 
0.3 

17:22 
8.0 

23:82 
L5 

3.    8 

27 

4:86 
9.1 

10:58 
0.6 

17K)0 
8.3 

28:14 
LI 

N 

Tu 

27 

6*6 
9.3 

12:40 
0.4 

18:40 
.  7  9 

•  •        • 

•  •        • 

W 

27 

5:51 
9.1 

12:22 
0.5 

18:31 
7.9 

•  fl        • 

•  •        • 

» 

28 

5:32 
9.2 

11:58 
0.5 

18:00 
8.2 

•         •        • 
«         •         • 

W 

28 

0:53 
L8 

7:13 
9.4 

18:45 
0.3 

19:50 
8.0 

P 

Th 

28 

0:41 
L3 

6*9 
9.2 

13:28 
0.4 

19*9 
8.2 

M 

29 

0:12 
1.2 

6:82 
9.4 

13:01 
0.2 

19:04 
8.1 

Th29 

1 

2*0 
LO 

8:18 
9.8 

14:47 
0.0 

20:57 
8.5 

F 

29 

1:49 
0.9 

8:05 
9.5 

14:30 
0.1 

20:42 
8.8 

Tu 

30 

1:12 
LI 

7:83 
9.7 

14:03 
0.0 

20:08 
8.8 

8 

30 

2:52 
0.3 

9:06 
9.9 

15:26 
-0.2 

21:37 
9.4 

N    W 

31 

2:15 
0.9 

8:34 
10.1 

15:04 
-0.4 

21:11 
8.6 

S 

31 

3:47 
-0.3 

10:02 
10.2 

16:17 
—0.6 

22:28 
10.0 

The  tld 
a  comparia 
from  Mean 
is  4.8  feet 
a  minus  ( — 

The  tiD 
(a.m.),  all 

•.  new 
equator;  A 

1 

ies  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water,  which  is  the  datum  of  soundii 
below  mean  sea  level.   To  find  the  depth  of 

)  sign  Is  before  the  height,  In  which  case  b\ 

ae  u.sed  is  Eastern  Standard,  75th  meridiar 
greater  are  in  the  afternoon  (p.  m.)  and  whc 

•  moon:  }),  1st  quar.:  O.  ^ull  moon:   (^,  3d  ( 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
iigs  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  soundi 
ibtract  it. 

1  W.;  Qh  Is  midnight,  12>>  is  noon:  all  hours  1 
m  diminished  by  12  give  the  times  after  noor 

[)uar.;  £,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
a  feet  and  tenths,  are  reckoned 
Tts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

ess  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  is3.47  p.  m. 

farthest  north  or  south  of  the 
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PORTLAND  (Central  Wharf),  MAINE,  1912. 


APRIL. 


MAY. 


JUNE. 


g 

Dayof— 

a 

W. 

Mo. 

E 

o 

M 

1 

Tu 

2 

W 

3 

Th 

4 

F 

5 

S 

6 

s 

7 

8 

M 

8 

i 

Tu 

9 

W 

10 

Th 

11 

F 

12 

8 

13 

8 

14 

E 

M 

15 

Tu 

16 

• 

W 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

N 
P 

M 

22 

Tu 

23 

D 

W 

24 

Th 

26 

F 

26 

S 

27 

£ 

s 

28 

M 

29 

Tu 

30 

Time  and  Helj^ht  of  Hig:h  and 
Low  Water. 


•8 


4:18 
-0.8 

5:00 
—1.2 

5:47 
—1.8 

0:15 
10.0 

0:58 
9.7 

1:48 
9.8 

2:28 
8.8 

8:18 
8.8 

4:18 
7.9 

5:12 
7.7 

0:10 
2.1 

1K)7 
L8 

1:56 
1.4 

2:89 
0.9 

8:20 
0.8 

8:57 
—0.8 

4:36 
—0.8 

5:17 
—LI 

5:58 
— L8 

0:28 
10.0 

1:06 
9.8 

1:58 
9.5 

2:58 
9.1 

8:56 
8.8 

5K)5 
8.6 

0K)4 
LO 

1:12 
0.6 

2:12 
0.1 

8:05 
—0.5 

8:56 
-0.8 


10:26 
10.0 

11:15 
10.0 

12:05 
9.7 

6:32 
—1.1 

7:18 
—0.8 

8:06 
—0.8 

8:55 
0.2 

9:48 
0.6 

10:40 
LO 

11:45 
LI 

6:12 
7.6 

7:07 
7.8 

7:58 
8.1 

8:44 
8.4 

9:26 
8.7 

10:07 
9.1 

10:47 
9.8 

11:28 
9.4 

12:10 
9.8 

6.43 
— L3 

7:32 
—1.1 

8:27 
—0.8 

9:25 
—0.4 

10:80 
—0.1 

11:87 
0.1 

6:15 
8.6 

7:22 

8.8 

8:24 
9.1 

9:20 
9.3 

10:10 
9.8 


16:88 
— LO 

17:24 
— LO 

18K)7 
-0.7 

12:48 
9.8 

18-.36 
8.7 

14:21 
8.1 

15:12 
7.5 

16:08 
7.1 

i7K)9 
6.9 

18:10 
6.9 

12:40 
LO 

13:30 
0.8 

14:15 
0.5 

14:66 
0.3 

15:85 
0.0 

16:13 
—0.2 

16:51 
-0.4 

17:28 
-0.4 

18:08 
—0.2 

12:56 
9.1 

13:45 

8.7 

14:40 
8.3 

15:41 
8.0 

16:48 
7.8 

17:57 
7.9 

12:48 
0.0 

13:43 
—0.1 

14:88 
-0.3 

15:80 
-0.4 

16:17 
-0.8 


22:50 
10.0 

23:88 
10.1 


18:50 
-0.2 

19:88 
0.3 

20:17 
0.9 

21K)7 
L5 

22:03 
L9 

23.-06 
2.1 


19:06 
7.2 

19:51 
7.6 

20:32 
8.1 

21:10 
8.6 

21:46 
9.1 

22:23 
9.5 

23:01 
9.8 

28:40 
10.0 


18:51 
0.1 

19:40 
0.4 

20:33 
0.8 

21:38 
1.2 

22:60 
L3 


19:02 
8.3 

20:00 
8.8 

20:50 
9.3 

21:38 
9.6 

22:24 
9.9 


8 


B 


N 

P 


E 


o 


Dayof— 


W. 


Mo. 


w 

1 

Th 

2 

F 

3 

8 

4 

S 

5 

M 

6 

Tu 

7 

W 

8 

Th 

9 

F 

10 

S 

11 

S 

12 

M 

13 

Tu 

14 

W 

16 

Th 

16 

F 

17 

8 

18 

S 

19 

M 

20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S 

26 

s 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

F 

31 

Time  and  HeUht  of  High  and 
Low  Water. 


i 


4:42 
— LO 

537 
— LO 

6:12 
-0.8 

0:80 
9.4 

1:18 
9.0 

1:50 
8.6 

2:45 

8.1 

8:85 

7.8 

4:30 
7.6 

5:24 
7.6 

0:17 
L6 

1K)6 
LI 

1:58 
0.5 

2:37 
-0.1 

8:22 
—0.6 

4:06 
—LI 

4:52 
— L5 

5:40 
— L6 

0:02 
10.2 

0:52 
10.0 

1:46 
9.7 

2:43 
9.3 

8:47 
9.0 

4:53 

8.7 

6:00 
8.7 

0:55 
0.8 

1:54 
—0.1 

2:48 
—0.4 

3:39 
-0.5 

4:26 
—0.6 

5:10 
—0.6 


10:59 
9.2 

11:45 
8.9 

12:29 
8.5 

6:56 
—0.6 

7:40 
—0.2 

8:26 
0.2 

9:15 
0.6 

10:04 
0.8 

10:56 
0.9 

11:47 
0.9 

6:18 
7.7 

7:11 
7.9 

8.-00 
8.3 

8:47 
8.6 

9:82 
8.9 

10:18 
9.1 

11:05 
9.2 

11:52 
9.1 

6:28 
— L6 

7:20 
— L4 

"8:15 
— LO 

9:16 
—0.7 

10:15 
—0.3 

11:18 
-0.1 

12:20 
0.0 

7.-06 
8.7 

8:07 

8.7 

9:05 
8.6 

9:58 
8.5 

10:46 
8.4 

11:82 
8.1 


16:59 
-0.2 

17:42 
0.1 

18:28 
0.5 

18:18 
8.1 

13:59 
7.7 

14:45 
7.4 

15:34 
7.2 

16.-25 
7.1 

17:17 
7.2 

18:07 
7.5 

12:86 
0.8 

13:28 
0.6 

14H)9 
0.3 

14:52 
0.1 

15:85 
—0.1 

16:17 
—0.2 

17:00 
—0.1 

17:46 
0.0 

12:43 
8.9 

18:87 
8.7 

14:88 
8.5 

15:38 
8.3 

16:36 
8.3 

17:38 
8.5 

18:88 
8.8 

18:20 
0.1 

14:15 
0.1 

15:05 
0.2 

15:53 
0.3 

16:38 
0.5 

17:20 
0.8 


28H)6 
9.9 

23:48 
9.7 


19:05 
LO 

19:48 
L4 
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L8 

21:28 
2.0 

22:25 
2.1 

28:22 
L9 


18:53 
8.0 
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8.5 

20:21 
8.9 

21:04 
9.4 

21:46 
9.9 

22:80 
10.1 

23:15 
10.2 


18:35 
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19:28 
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20:27 
0.7 

21:34 
0.8 

22:43 
0.8 

23:60 
0.6 


19:33 
9.0 

20:25 
9.8 

21:13 
9.5 

21:59 
9.6 

22:43 
9.5 

23:25 
9.4 
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Mo. 


1 
2 
3 

4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


5:58 
-0.4 

0K)7 
9.1 

0:49 
8.7 

1:82 

8.4 

2:18 
8.1 

2:59 
7.9 

3:47 
7.8 

4:36 
7.7 

5:28 

7.8 

0:17 
0.8 

1:06 
0.2 

1:58 
-0.8 

2:50 
—0.8 

8:40 
— L8 

4:32 
— L6 

5:22 
— L7 

6:18 
— L7 

0:40 
10.8 

1:85 
10.0 

2:82 
9.6 

8:88 
9.2 

4:37 
8.8 

5:41 
8.6 

0:82 
0.2 

1:84 
0.1 

2:80 
0.0 

8:22 
—0.1 

4:10 
-0.2 

4:55 
—0.2 

5:35 
—0.1 


12:15 
7.9 

6:85 
—0.2 

7:15 
0.0 

7:57 
0.2 

8:40 
0.4 

9:28 
0.6 

10:06 
0.8 

10:55 
0.7 

11:48 
0.6 

6:28 
8.0 

7:15 
8.2 

8:06 
8.4 

9K)0 
8.5 

9:53 
8.8 

10:45 
9.0 

11:38 
9.0 

12:31 
9.0 

7:07 
— L6 

8:02 
— L3 

8:58 
— LO 

9:55 
—0.6 

10:54 
—0.2 

11:58 
0.2 

6:46 
8.8 

7:60 
8.1 

8:50 
8.0 

9:46 
7.9 

10:86 
7.8 

11:20 
7.7 

12:00 
7.6 


18K)1 
LI 

12:55 
7.7 

13:85 
7.5 

14:16 
7.4 

14:58 
7.5 

15:42 
7.6 

1627 
7.8 

17:14 
8.1 

18KX) 
8.4 

12:32 
0.6 

13:20 
0.4 

14:10 
0.3 

14:58 
0.2 

15:48 
0.1 

16:40 
0.0 

17:80 
0.0 

18:28 
0.0 

18:25 
9.0 

14:20 
8.9 

15:17 
8.9 

16:18 
8.9 

17:12 
9.0 

18K» 
9.0 

12:52 
0.4 

18:49 
0.6 

14:48 
0.7 

15:84 
0.9 

16:20 
LO 

17:08 
L2 

17:45 
L8 


18:42 
L4 

19:22 
L6 

20:05 
L8 

20:52 
L8 

21:41 
L7 

22:33 
L5 

28:25 
L2 


18:49 
8.8 

19:37 
9.2 

20:25 
9.7 

21:14 
10.0 

22:05 
10.3 

22:55 
10.4 

28:47 
10.4 


19:20 
0.1 

20:20 
0.2 

21:22 
0.2 

22:25 
0.2 

23.-29 
0.2 


19:05 
9.1 

19:58 
9.2 

20:50 
9.8 

21:38 
9.3 

22:33 
9.2 

28:06 
9.1 

23:47 
8.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dayj 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heighte,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.:  0>»  is  midnight,  12>»  is  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 
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Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 
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Day  of— 

Time  and  Height  of  High  and 
Low  Water. 
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2:34 
10.0 

9:02 
-0.5 

15:05 

8.7 

21:11 
LO 

W:22 

3:17 
9.9 

9:46 
—0.4 

16:56 
8.7 

22K)3 
0.9 

S 

22 

6.-03 
9.3 

11:20 
0.0 

17:86 
9.4 

28-.64 
0.4 

Tu 

23 

3:80 
9.6 

10:00 
—0.2 

16:05 

8.4 

22:13 
1.2 

D 

Th  23 

1 

4:18 
9.5 

10:45 
-0.1 

16:58 
8.7 

28:10 
0.8 

s 

23 

6K)6 
9.0 

12:18 
0.3 

18:34 
9.5 

•        ■        ■ 
ft        •        • 

D 

W 

24 

4:32 
9.3 

11.^ 
0.2 

17:11 
8.2 

23.-21 
L3 

F^ 

24 

5:21 
9.2 

11:47 
0.1 

18.-00 
8.9 

•  ■        • 

•  ■        • 

M,24 

0:56 
0.4 

7.-08 
8.7 

13:16 
0.6 

19'JSO 
9.6 

Th 

25 

5:38 
9.1 

12.-06 
0.4 

18:18 
8.3 

•  •        • 

•  •         • 

E 

S 

25 

0:15 
0.7 

6:27 
9.1 

12:45 
0.2 

19:01 
9.1 

Tu  25 

I'Jyl 
0.3 

8:06 
8.5 

14:10 
0.6 

2053 
9.7 

F 

26 

0:90 
1.1 

6:45 
9.1 

13:09 
0.3 

19:23 
8.6 

8 

26 

1:19 
0.5 

7:31 
9.0 

13:43 
0.3 

19:58 
9.6 

W  26 

2:50 
0.2 

9M 
8.3 

15:08 
0.7 

21:15 
9.8 

S 

27 

1-^ 
0.7 

7-.50 
9.3 

14:08 
0.2 

20:22 
9.2 

M 

27 

2:18 
0.1 

8:80 
9.0 

14-.88 
0.3 

20:50 
9.8 

Th27 

8:42 
0.1 

9*.68 
8.2 

15:62 
0.8 

22:12 
9.9 

E 

s 

28 

2«7 
0.1 

8:50 
9.5 

15:04 
0.0 

21:15 
9.7 

Tu 

28 

3:13 
-0.2 

957 
8.9 

1558 
0.3 

21:40 
10.1 

S 

F 

28 

4:30 
0.0 

10:46 
8.2 

16:37 
0.9 

22:17 
9.8 

M 

29 

3:82 
-^.4 

9:45 
9.6 

15:53 
—0.2 

22K)5 
10.1 

W 

29 

4K» 
-0.4 

10:17 
8.9 

16:15 
0.8 

2255 
10.2 

O 

S 

29 

5:13 
0.0 

11:28 
8.1 

17:20 
1.1 

28:30 
9.7 

Tu 

30 

4:22 
—0.7 

10:35 
9.7 

16:50 
-0.2 

22:50 
10.4 

o 

Th 
F 

30 
31 

4:50 
—0.5 

—0.5 

11K)3 
8.8 

11:47 
8.6 

17KX) 
0.5 

17:43 
0.7 

23:10 
10.2 

23:53 
10.0 

s 

30 

6:68 
0.0 

12:07 
8.1 

18:00 
L2 

•  •        « 

•  •        • 

The  tid 
comparisoi 
from  Mean 
2.2  feet  be 
unless  a  m 

The  tin 

(a.m.),  all 

#,  ne^ 
eqtiator;  A 

es  are  placed  In  the  order  of  occurrence,  wit 
i  of  consecutive  heights  will  indicate  whetfa 
Ijow  Water,  which  is  the  datum  of  soundir 
low  mean  sea  level.    To  find  the  depth  c 
inus  (— )  sign  i3  before  the  height,  in  which 

ae  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

r  moon:  D,  Ist  quar.;  Oi  '"11  moon;  C.  8d  q 
,  P,  moon  in  apogee  or  perigee, 

th  their  times  on  the  first  line  and  heights  on 
ler  it  is  high  or  low  water.    The  heights,  in 
igs  on  the  Coa.st  and  Geodetic  Survey  Chart 
»r  water,  add  the  tabular  height  to  the  sc 
case  subtract  it. 

W.:  0>>  is  midnight,  12>>  is  noon:  all  hours  U 
n  diminished  by  12  give  the  times  after  noon 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

the  second  line  of  each  day;  a 

feet  and  tenths,  are  reckoned 

8  for  this  region,  and  which  is 

>undings  given  on  the  chart, 

»s  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m. 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

S3 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

i 

Day of- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 
1 

W. 

Th 

Mo. 

1 

w.  ;mo. 

A 

M 

0:11 
9.6 

6:35     12:46 
0.0        8.1 

18:44 
L3 

1-02 
9.3 

7:20 
0.1 

18:27 
8.7 

19J)2 
LO 

s 

1 

1:48       8K)0 
9.2        0.6 

14:08 
9.3 

20:25 
0.3 

Tu 

2 

0:61 
9.4 

7:18     18:22 
0.1        8.1 

19:22 
L4 

£ 

F 

2 

1:40 
9.1 

7:58 
0.3 

14K)4 
8.8 

20:11 
0.9 

M 

2 

2:81       8:40 
8.9        0.8 

14:58 
9.8 

21:13 
0.8 

W 

3 

1:90 
9.2 

7:52     13:68 
0.2        8.2 

20K)2 
L5 

S 

3 

2:18 
8.9 

8:86 
0.6 

14:44 
8.8 

20:65 
0.8 

Tu 

3 

8:18       9:26 
8.6        L2 

16:42 
9.2 

22:10 
0.5 

Th 

4 

2:10 
8.9 

8:32     14:40 
0.4        8.3 

20:45 
L5 

s 

4 

8.7 

9:18 
0.7 

15:27 
8.9 

21:43 
0.8 

C 

W 

4 

4:10     10:18 
8.8        L5 

16:88 
9.1 

28:10 
0.5 

F 

6 

2-.62 
8.7 

9:15     16:28 
0.6        8.4 

21:80 
L4 

(L 

M 

5 

8:47 
8.5 

10:00 
LO 

16:15 
9.0 

22:37 
0.7 

N 

Th 

5 

5:12     11:20 
8.0        L6 

17:40 
9.1 

■        •        • 
•        •        • 

£ 

S 

6 

8:88 
8.5 

9:57      16:07 
0.7        8.5 

22:18 
L8 

!tu 

6 

4:88 
8.8 

10:50 
L2 

17K)8 
9.1 

23:33 
0.6 

F 

6 

0:12       6:15 
0.5        7.9 

12:25 
L5 

18:45 
9.8 

c 

s 

7 

4:22 
8.4 

10:48     16:64 
0.9        8.7 

28:10 
LI 

W 

7 

6:86 
8.1 

11.46 
L2 

18:06 
9.2 

•  •        • 

•  •        • 

8 

7 

1:15       7:22 
0. 3        8. 1 

13:32 
LI 

19:48 
9.7 

M 

8 

5:18 
8.8 

11-.80      17:44 
1.0        8.9 

•  •        • 

•  •        • 

Th 

8 

0:88 
0.4 

6*.36 
8.1 

12:46 
LS 

19K)5 
9.5 

S 

8 

2:17       8:28 
0.0        8.5 

14:34 
0.6 

20:50 
10.1 

Tu 

9 

0:05 
0.8 

6:07     12:22 
8.2        1.1 

18:37 
9.3 

N 

F 

9 

1:36 
0.1 

7:86 
8.2 

13:47 
LI 

20K)6 
9.9 

P 

M 

9 

8:15       9:22 
—0.4        9.1 

16:83 
-0.1 

21:48 
10.5 

W 

10 

1:02 
0.4 

7K)6      18:16 
8.8        LO 

19:82 
9.6 

8 

10 

2:35 
-0.2 

8:37 
8.5 

14:47 
0.6 

21.-06 
10.3 

• 

Tu 

10 

4K)6      10:17 
-0.8        9.7 

16:27 
-0.7 

22:42 
10.9 

1 

Th 

11 

1:68 
0.0 

8:01     14:10 
8.5        0.8 

20:28 
10.1 

8 

11 

8:82 
-0.6 

9:37 
8.9 

15:46 
0.1 

22:02 
10.8 

E 

W 

11 

4:48     11:07 
—1.2       10.3 

17:20 
— L2 

23:88 
ILO 

F 

12 

2:55 
—0.5 

8:57      15K)6 
8.7        0.6 

21:23 
10.5 

p 

• 

M 

12 

4:27 
— LO 

10:38 
9.4 

16:42 
-0.4 

22:57 
ILO 

Th 

12 

6:47      11:67 
— L3       10.7 

18:10 
— L4 

•        ■        • 
■        ■        • 

N    S 

1 

13 

8:51 
—0.9 

9:54      16KK2 
8.9        0.3 

22:18 
10.9 

Tu 

13 

5:18 
—1.3 

1126 
9.8 

17:86 
-0.8 

23:50 
1L2 

F 

13 

0:22       6:84 
10.9     — L2 

12:43 
10.8 

18:68 
— L4 

? 

S 

14 

4:45 
—1.1 

10:49      16:56 
9.2        0.0 

23:12 
11.1 

VV 

14 

6K)9 
—1.5 

12:18 
10.2 

18:28 
— LO 

•  •        ■ 

•  •        • 

8 

14 

1:12       7:21 
10.6     —0.9 

18:32 
10.7 

19:48 
—1.2 

M 

15 

.    6:87 
—1.5 

11:42     17:50 
9.5     —0.2 

■        •        • 
•        •        ■ 

E 

Th 

15 

0.42 
ILl 

6:58 
— L6 

13K)8 
10.4 

19:20 
— LO 

S 

15 

2:00       8:09 
10.1     -0.4 

14:20 
10.4 

20:40 
-0.8 

Tu 

16 

0.-07 
11.2 

6:80      12:86 
—1.6        9.7 

18:45 
-0.4 

F 

16 

1:83 
10.8 

7:48 
— L2 

13:68 
10.4 

20:12 
—0.9 

M 

16 

2:50       8:58 
9.4        0.1 

16:10 
10.0 

21:38 
—0.2 

W 

17 

1:00 
11.1 

7:21     18:30 
— L6        9.9 

19:38 
-0.5 

8 

17 

2:25 
10.3 

8:88 
—0.8 

14:50 
10.3 

21:06 
—0.6 

Tu 

17 

8:44       9:52 
8.7         0.7 

16:04 
9.5 

22:28 
0.3 

Th 

18 

1:63 
10.8 

8:13      14:24 
—1.3       10.0 

20:85 
—0.4 

S 

18 

3:18 
9.7 

9:29 
—0.3 

15:42 
10.0 

22:02 
-0.2 

1 

W 

18 

4:41      10:48 
8.2        L8 

17:00 
9.0 

23:28 
0.7 

! 

19 

2:47 
10.9 

9:05     15:18 
—0.9        9.9 

21:31 
-0.2 

}) 

M 

19 

4:18 
9.0 

10:28 
0.8 

16:87 
9.7 

28:00 
0.2 

Th 

19 

5:42      11:48 
7.7        L6 

17:59 
8.7 

•  •        ■ 

•  •        « 

B 

20 

8:43 
9.9 

10:00      16:18 
—  0.5        9.8 

22:30 
0.0 

Tu 

20 

5:12 
8.4 

lL-20 
0.8 

17:84 
9.3 

•  •        • 

•  •        • 

F 

20 

0:27       6:45 
LO        7.5 

12:48 
1.7 

18.67 
8.6 

}> 

S 

21 

4:40 
9.3 

10:55     17:08 
0.0        9.7 

'28:80 
0.2 

W 

21 

0:00 
0.6 

6:14 
8.0 

12:20 
L2 

18:32 
9.2 

A 

8 

21 

125       7:45 
LO        7.6 

13:45 
L7 

19:52 

8.7 

M 

22 

5:40 
8.8 

11:62      18:06 
0.4        9.6 

•  •        • 

•  •        • 

s 

Th 

22 

1K)1 
0.8 

7:18 
7.7 

13:18 
L4 

19:80 
9.0 

S 

22 

2:17       8:36 
0.9        7.8 

14:87 
L4 

20:42 

8.8 

Tu 

23 

0:81 
0.4 

6:42      12:48 
8.3        0.8 

19:03 
9.5 

F 

23 

2KN) 
0.9 

8:18 
7.7 

14:16 
L4 

20:24 
9.1 

M 

23 

8:04       9:18 
0.7        8.2 

15:22 
LI 

2L-27 
9.0 

W 

24 

1:31 
0.5 

7:45     13:45 
8.0        1.0 

19:58 
9.5 

8 

24 

2:58 
0.8 

9:12 
7.7 

16K)7 
L8 

21:13 
9.2 

Tu 

24 

8:45       9:57 
0.6        8.5 

16:02 
0.8 

22K)6 
9.2 

Th 

25 

2:28 
0.6 

8:45     14:40 
7.9        LI 

20:50 
9.5 

A 

S 

25 

8:40 
0.6 

9:67 
8.0 

15:67 
L8 

21:68 
9.3 

W 

25 

4.-23      10:32 
0.2        9.0 

16:40 
0.4 

22:47 
9.4 

8 

F 

26 

8:20 
0.6 

9:88      16:82 
7.9        LI 

21:40 
9.5 

M 

26 

4:21 
0.4 

10:35 
8.2 

16:88 
LO 

22:40 
9.4 

E 

o 

Th 

26 

6K)0      11K)7 
0.1        9.3 

17:17 
0.1 

28:25 
9.5 

8 

27 

4:07 
0.4 

10:25     16:17 
7.9        LI 

22:17 
9.5 

o 

Tu 

27 

5.-00 
0.2 

11:10 
8.5 

17:12 
0.8 

28:18 
9.5 

F 

27 

5:36      11:42 
0.0        9.6 

17:66 
-0.2 

•  •        « 

•  •        • 

2 

S 

28 

4:50 
0.8 

11K)6      17:00 
8.0        LI 

23:07 
9.5 

W 

28 

5:35 
0.0 

11:42 
8.8 

17:47 
0.6 

28:66 
9.5 

8 

28 

0:08       6:12 
9.6        0.1 

12:19 
9.8 

18:36 
—0.4 

M 

29 

5:29 
0.2 

11:42      17:40 
8.1        LI 

28:46 
9.5 

E 

Th'29 

6:10 
0.0 

12:17 
9.0 

18.-28 
0.4 

•  •        ■ 

•  ■        • 

S 

29 

0:42       6:48  - 
9.6        0.8 

12:57 
9.8 

19K)7 
-0.4 

Tu  30 

6:07 
0.1 

12:17     18:17 
8.8        LI 

*  •        • 

•  ■        • 

F 

30 

0:82 
9.5 

6:46 
0.1 

12:62 
9.2 

19K)2 
0.3 

M 

30 

1:28       7:27 
9.8        0.6 

13:40 
9.7 

20:08 
-0.8 

W  31 

0:24 
9.4 

6:48      12*.61 
0.0        8.6 

18:58 
LO 

8 

31 

1:10 
9.8 

7:22 
0.3 

13:29 
9.8 

19:42 
0.2 

The  tid 
a  comparia 
from  fiieftE 
2.2  feet  bel 
xniniu  (—) 

ies  are  placed  in  the  order  of  occurrence,  wi 
on  ol  consecutive  heights  will  indicate  whet 
1  Low  Water,  which  is  the  datum  of  sound! 
ow  mean  sea  level.    To  And  the  depth  of  w 
sign  is  before  the  height,  in  which  case  sub 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.   The  heights,  in 
ngs  on  the  Coast  and  Geodetic  Survey  Chart 
ater,  add  the  tabular  height  to  the  soundini 
tract  it. 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is 
SB  given  on  the  chart,  unlesh  a 

The  tin 
(a.m.),all| 

ae  used  Is  Eastern  Standard,  75th  Meridian 
neater  are  in  the  afternoon  (p.  m.)  and  whe 

W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  h 
n  diminished  by  12  give  the  times  after  noon 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

•.new 
equator;  A 

'  moon;  }).  1st  qnar.;  Q,  full  moon;  (C,  8d  q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  E,  moon  on 

I  the  equator;  N,  S,  moon 

farthest  north  oi 

'  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

8 

i  Day  of— 

Time  and  Height  of  High  and 
Low^ater. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W.  jMo. 

W. 
8 

Mo. 

1 

Til 

1 

2:06 
9.0 

8K)8 
0.8 

14:28 
9.6 

20:50 
—0.1 

(L 

F 

i 
1 

3:85 
8.4 

9:40 
LS 

16:58 
9.8 

22:80 
0.2 

c 

4:22 
8.8 

10:38 
0.9 

16:47 
9.2 

28:12 
0.1 

W 

2 

2:54 
8.6 

8:67 
1.2 

15:16 
9.4 

21:46 
0.1 

S 

2 

4:86 
8.2 

10:47 
L4 

17:06 
9.1 

28:82 
0.4 

E 

M 

2 

626 

8.8 

11:40 
0.8 

17-Ji2 
9.0 

•  •        • 

•  •        • 

N 

Th 

3 

3:60 
8.8 

9:65 
1.5 

16:15 
9.2 

22:47 
0.4 

p 

8 

3 

6:42 
8.3 

11:65 
L2 

18:10 
9.0 

•  •        • 

•  ■         ■ 

Tu 

3 

0:12 
0.8 

6:27 
9.1 

12:45 
0.5 

18:57 
8.9 

F 

4 

4:60 
8.0 

11:00 
1.6 

17:18 
9.0 

28:60 
0.5 

M 

4 

0:80 

a4 

6:48 
8.6 

18:02 
0.8 

19:16 
9.2 

W 

4 

lil 
0.4 

7:25 
9.4 

13:47 
0.2 

20:00 
8.9 

S 

5 

5:56 
8.0 

12:08 
L4 

18:25 
9.1 

•  •        ■ 

•  •        • 

£ 

Tu 

5 

1:86 
0.8 

7:49 
9.1 

14:06 
0.2 

20:17 
9.4 

Th 

6 

0.8 

8:20 
9.8 

14:45 
-0.1 

20:56 
8.9 

8 

6 

0:66 
0.4 

7:04 
8.2 

18:16 
LO 

19:32 
9.4 

W 

6 

2:82 
0.0 

8:44 
9.7 

16:02 
-0.4 

21:16 
9.6 

F 

6 

8:01 
0.2 

9:18 
10.2 

15:38 
—0.4 

21:52 
8.9 

p 

M 

7 

1:67 
0.2 

8:07 
8.8 

14:18 
0.4 

20:33 
9.8 

Th 

7 

8:24 
-0.2 

9:36 
10.2 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  Mean  Low  Water,  which  is  the  datum  of  soundingMon  the  Coast  and  Qeodetic  Survey  Charts  for  this  region,  and  which 
in  1.8  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( — )  sign  is  before  the  height,  in  which  c<ise  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  we-^t:  0>>  is  midnight,  W^i9  noon;  all  honrs  le.<«  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance  15:47 
is  3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  O.  'uU  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,S,  moon  farthest  north  or  south  of 
tbe  equator;  A,  P,  moon  In  apogee  or  perigee. 
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0.6 

28:80 
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2.0 
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2.7 
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28K)8 
2.8 

28:56 
2.8 


19.-28 
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20:40 
0.4 
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0.3 

28:07 
0.2 
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2.3 
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20:16 
2.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 

i  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenthn.  are  reckoned 

j  from  Mean  Low  Water,  which  Is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  1.2 

,  feet  below  mean  sea  level.    To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 

minus  (— )  sign  is  before  the  height,  in  which  ca.se  substract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.;  0i>  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47 
is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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2.1 

7:30 
0.0 

8:32 
0.1 

9:35 
0.1 

10:32 
0.1 

11:80 
0.0 

12:18 
—0.1 

6:53 
2.4 

7:41 
2.3 

8.-28 
2.3 


15K)0 
—0.8 

15:40 
—0.2 

16:24 
-0.1 

17:10 
0.0 

17:58 
0.2 

12:38 
1.8 

13:40 
L7 

14:55 
1.6 

16:10 
L6 

17:07 
1.7 

17:46 
1.8 

18:20 
2.0 

12:54 
0.1 

13:80 
0.0 

14K)5 
0.0 

14:88 
0.0 

15:12 
0.0 

15:47 
0.0 

16:25 
0.1 

17:10 
0.2 

18:07 
0.8 

13:01 
2.0 

14:15 
L9 

15:28 
2.0 

16:34 
2.1 

17:82 
2.3 

18:22 
2.5 

13:05 
-0.1 

13:60 
—0.2 

14:32 
-0.2 


21  .-00 
2.9 

21:44 
2.9 

22:28 
2.9 

23:14 

2.8 


18:50 
0.4 

19:50 
0.5 

20:56 
0.6 

22:00 
0.6 

22:58 
0.5 

28:50 
0.4 


18:52 
2.3 

19:26 
2.4 

20:00 
2.7 

20:35 
2.8 

21:16 
3.0 

22:00 
3.0 

22:45 
3.0 

23:37 
2.9 


19:18 
0.4 

20:37 
0.3 

21:50 
0.3 

22:57 
0.1 

23:57 
0.0 


19:08 
2.7 

19:52 
2.8 

20:35 
2.9 


d 
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Day  of— 


W. 


Mo. 


O 


8 


w 

Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 


1 

2 

3 

4 

5 

61 

7 

8 

9 
10 
11 


Time  and  Height  of  High  and 
Low  water. 


S  !l2 

M   13 

I 

ITull4 

I  ^^'  i  ^^ 

iTh '  16 

I 
F  jl7 

S    18 


N 
P 


E 


8 
M 
Tu 
W 

Th 
F 

S 


19 
20 
21 
22 
23 
24 
25 


O 


8  ;26 

I 

M!27 


Tu 
W 

Th 
F 


28 
29 
30 
31 


8:11 
—0.2 

8:67 
-0.2 

4:48 
—0.1 

5:31 
0.0 

6:21 
0.1 

0.-20 
2.4 

1:12 
2.3 

2:08 
2.1 

8:06 
2.0 

4K)3 
2.0 

4:56 
2.0 

0:00 
0.3 

0:42 
0.1 

1:25 
—0.1 

2.-07 
—0.2 

2:53 
—0.8 

3:40 
—0.4 

4:28 
-0.4 

5:20 
—0.3 

6:14 
—0.3 

0:18 
2.8 

1:18 
2.6 

2:22 
2.4 

3:32 
2.3 

4:38 
2.2 

5:40 
2.1 

0:35 
0.0 

1:25 
0.0 

2:13 
0.0 

8KK) 
0.0 

3:43 
0.0 


9:10 
2.2 

9:54 
2.1 

10:86 
2.0 

11:23 
1.9 

12:14 
L8 

7:18 
0.2 

8K)7 
0.8 

9:03 
0.3 

9:57 
0.3 

10:45 
0.3 

11:28 
0.2 

5:44 
2.0 

6:27 
2.1 

7m 

2.1 

7:50 
2.2 

8:31 
2.2 

9:16 
2.2 

10.-04 
2.2 

10:56 
2,2 

11:54 
2.1 

7:11 
—0.2 

8:09 
-0.1 

9:08 
0.0 

10K)5 
0.0 

11:00 
0.0 

11:50 
0.0 

6:87 
2.1 

7:28 
2.0 

8:14 
2.0 

8:58 
1.9 

9:40 
1.9 


15:14 
—0.1 

15:57 
0.0 

16:41 
0.2 

17:80 
0.8 

1851 
0.5 

18:12 
1.7 

14:14 
1.7 

15:13 
L7 

16.-04 
1.9 

16:48 
2.0 

17:28 
2.2 

12K» 
0.1 

12:47 
0.1 

13:24 
0.1 

14:00 
0.0 

14:88 
0.0 

15:20 
0.1 

16:07 
0.1 

17:00 
0.2 

18:05 
0.2 

12:57 
2.1 

14K>4 
2.1 

15:10 
2.2 

16:11 
2.4 

17«6 
2.5 

17:57 
2.6 

12:40 
0.0 

13:22 
0.0 

14K)7 
0.0 

14:52 
0.1 

15:35 
0.2 


21:18 
2.9 

22.-02 
2.9 

22:46 
2.8 

28:82 
2.6 


19:20 
0.6 

20:22 
0.6 

21:24 
0.6 

22:21 
0.5 

28:13 
0.4 


18:05 
2.4 

18:44 
2.7 

19:25 
2.8 

20:08 
8.0 

20:52 
8.1 

21:40 
3.1 

22:29 
3.1 

23:a 
8.0 


19:15 
0.2 

20:26 
0.2 

21:35 
0.2 

22:40 
0.1 

23::« 
0.1 


18:45 
2.8 

19:80 
2.8 

20:18 
2.9 

20:57 
2.9 

21:40 
2.8 
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E 


Day of— 
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8 

M 
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S 

8 
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8 
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8 
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W 
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F 
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8 
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Time  and  Height  of  High  and 
Low  Water. 


8 
O 


1 
2 
3 
4 
5 
6 

/ 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


4:26 
0.0 

5:10 
0.0 

5:54 
0.1 

6:44 
0.1 

0:36 
2.3 

1:28 
2.1 

2:18 
2.0 

8:05 
1.9 

4:00 
L9 

4:51 
L9 

0:02 
0.2 

0:62 
0.0 

1:40 
—0.1 

2:80 
-0.8 

3:18 
—0.3 

4.-07 
-0.4 

4:58 
—0.4 

5:53 
-0.4 

0:02 

2.8 

1:00 
2.6 

2:02 
2.4 

8K)7 
2.2 

4:18 
2.0 

5:20 
1.9 

0:21 
0.2 

1:16 
0.2 

2:04 
0.2 

2:46 
0.1 

8:27 
0.1 

4:05 
0.1 


10:22 
L8 

11:05 
L8 

11:50 
1.8 

12:40 
1.8 

7:82 
0.2 

8:20 
0.2 

9Ky7 
0.2 

9:58 
0.2 

10:37 
0.2 

11:20 
0.2 

5:43 
1.9 

6:31 
2.0 

7.-20 
2.0 

8:10 
2.1 

9:00 
2.2 

9:52 
2.2 

10:47 
2.3 

11:48 
2.3 

6:46 
-O.S 

7:40 
-0.2 

8:86 
— O.l 

9:22 
0.0 

10:28 
0.0 

11:20 
0.0 

6:24 

1.8 

7.-20 
1.8 

8:10 
1.8 

8:53 
1.8 

9:80 
1.8 

10:07 
1.8 


16.-20 
0.8 

17K)6 
0.4 

17:66 
0.5 

18.-48 
0.5 

13:28 
L9 

14:17 
2.0 

16.05 
2.1 

15:51 
2.2 

16:86 
2.4 

17:22 
2.6 

12^2 
0.2 

12:45 
0.1 

18:29 
0.1 

14:16 
0.0 

15K)5 
0.0 

16:00 
0.0 

16:67 
0.0 

18:00 
0.0 

12:42 
2.4 

13:42 
2.4 

14:42 

2.4 

15:40 
2.5 

16:88 
2.6 

17:81 
2.6 

12:18 
0.1 

18:02 
0.1 

13:49 
0.1 

14:84 
0.2 

15:18 
0.2 

16K)2 
0.8 


22:22 
2.7 

23:06 
2.6 

23:50 
2.4 


19:44 
0.6 

20:40 
0.6 

21:36 
0.5 

22:30 
0.4 

23:19 
0.3 


18H)9 
2.8 

18:57 
3.0 

19:44 
3.1 

20:34 
3.2 

21:24 
8.2 

22:15 
3.1 

23:08 
3.0 


19:03 
0.1 

20:08 
0.1 

21:15 
0.1 

22:15 
0.2 

23:20 
0.2 


18.-22 
2.7 

19:10 
2.7 

19:55 
2.8 

20:88 
2.7 

21  .-20 
2.7 

22m 
-2.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  1,2  feet  below  mean  nea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12)>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is 8:47  p.m. 

#,  new  moon;  3)f  Ist  quar.;  O1  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 

i 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 

1 

W. 

Mo. 

W. 

Mo. 
1 

4:44 
0.0 

10:43 
1.9 

16:45 
0.4 

22:40 
2.6 

Th 

1 

5:80 
0.0 

11:18 
2.8 

17:42 
0.3 

28:25 
2.8 

s 

6:50 
0.2 

12:00 
2.6 

18:44    .    .    . 
0.1    ..    . 

Tu 

2 

5.-28 
0.0 

iiao 

1.9 

1730 
0.4 

23:20 
2.4 

£ 

F 

2 

6:06 
0.1 

11:56 
2.4 

18:26 
0.3 

•  •        « 

•  •        • 

M 

2 

0:06 
2.1 

6:27 
0.3 

12:49      19:41 
2.6         0.2 

W 

3 

6:06 
0.0 

12:00 
2.0 

18:16 
0.4 

28:68 
.2.8 

S 

3 

0:01 
2.2 

6:41 
0.2 

12:88 
2.4 

19:16 
0.3 

Tu 

3 

0:50 
2.0 

7:10 
0.4 

13:45      20:44 
2.6         0.2 

Th 

4 

6:50 
0.1 

12:40 
2.1 

19:04 
0.5 

•  •         ■ 

•  ■         ■ 

8 

4 

0:88 
2.1 

7:18 
0.8 

18:24 
2.6 

20:12 
0.3 

C 

W 

4 

1:46 
L8 

8:13 
0.5 

14:46      21:48 
2.5         0.3 

F 

6 

0:40 
2.2 

7:31 
0.2 

18:28 
2.2 

19:56 
0.5 

c 

M 

5 

1.-20 
2.0 

8K)0 
0.4 

14:17 
2.6 

21:11 
0.3 

N 

Th 

5 

2:58 
1.7 

9:30 
0.4 

15:50      22:44 
2.5         0.2 

£ 

S 

6 

1-21 
2.1 

8:13 
0.2 

14:10 
2.8 

20:50 
0.4 

Tu 

6 

2:12 
1.9 

8:60 
0.4 

15:14 
2.6 

22:06 
0.3 

F 

6 

4:22 
L8 

10:45 
0.3 

16:55      23:45 
2.6         0.1 

c 

§ 

7 

2:07 
2.0 

8:57 
0.3 

15.'00 
2.4 

21:48 
0.4 

W 

7 

8:15 
1.8 

9:52 
0.4 

16:16 
2.6 

23:08 
0.3 

S 

7 

5:32 
1.9 

11:60 
0.1 

17:57    .    .    . 
2.7    ..    . 

M 

8 

8.*00 
1.9 

9:42 
0.3 

15-.d2 
2.5 

22:40 
0.3 

Th 

8 

4:32 
L8 

10:66 
0.3 

17:15 
2.7 

•         ■         • 

s 

8 

0:38 
0.0 

6:30 
2.1 

12:48      18:68 
—0.1         2.8 

Tu 

9 

3:56 
1.8 

10:31 
0.3 

16:45 
2.6 

23:85 
0.2 

N 

F 

9 

0:06 
0.1 

6:42 
1.8 

12K)0 
0.2 

18:14 
2.8 

P 

M 

9 

1:28 
—0.2 

7:22 
2.4 

13:43      19:47 
—0.3         2.8 

W 

10 

5:00 
1.8 

11:23 
0.3 

17:40 
2.8 

•        •         • 

S 

10 

1:00 
0.0 

6:46 
2.0 

12:60 
0.0 

19:10 
3.0 

• 

Ta 

10 

2:17 
-0.8 

8:10 
2.6 

14:85      20:37 
—0.4         2.9 

Th 

11 

0:28 
0.1 

6:01 
L9 

12:16 
0.2 

18:33 
3.0 

H 

11 

1:50 
—0.2 

7:40 
2.2 

18:54 
-0.2 

20:01 
3.0 

£ 

W 

11 

3H)1 
—0.4 

8:57 
2.8 

15:25      21:25 
—0.5         2.8 

F 

12 

1:20 
-0.1 

7:58 
2.0 

13:10 
0.1 

19:25 
3.1 

P 

• 

M 

12 

2:36 
—0.3 

8:32 
2.4 

14:46 
—0.8 

20:68 
3.1 

Th 

12 

3:45 
—0.4 

9:44 
2.9 

16:14      22:12 
—0.5         2.7 

N 

S 

13 

2:10 
—0.2 

7:58 
2.1 

14:03 
0.0 

20:18 
8.2 

Tu 

13 

8:26 
—0.4 

9:21 
2.6 

15:40 
-0.4 

21:44 
8.0 

F 

13 

4:80 
-0.4 

10:30 
3.0 

17:06      22:59 
—0.4         2.6 

• 
P 

s 

14 

3:00 
—0.8 

8:47 
2.2 

14:57 
-0.1 

21:10 
3.2 

W 

14 

4:18 
—0.6 

10:10 
2.7 

16:32 
—0,4 

22:38 
2.9 

S 

14 

5:15 
-0.2 

11:18 
2.9 

17:55      23:48 
—0.2         2.3 

M 

15 

3:47 
—0.4 

9:40 
2  4 

15:51 
—0.2 

22:00 
3.1 

£ 

Th 

15 

6:00 
-0.4 

10:58 
2.8 

17:25 
—0.3 

23:23 
2.7 

s 

15 

6.-05 
—0.1 

12:10 
2.8 

18:50    .    .     . 
-0.1    ..     . 

Tu 

16 

4:40 
—0.5 

10:31 
2.6 

16:47 
—0.2 

22-.62 
3.0 

F 

16 

5:47 
—0.8 

11:48 
2.8 

18:21 
-0.2 

•  ■        • 

•  •         • 

M 

16 

0:42 
2.1 

6:68 
0.1 

13:04      19:50 
2.6         0.1 

W 

17 

5:28 
-0.4 

11:24 
2.6 

17:45 
—0.2 

23:44 

2.8 

S 

17 

0:15 
2.6 

6:37 
-0.2 

12:41 
2.7 

19:15 
0.0 

Tu 

17 

1:46 
1.8 

7:57 
0.3 

14:03      20:55 
2.5         0.8 

Th 

18 

6:18 
-0.3 

12:18 
2.6 

18:43 
—0.1 

■         ■         • 

•         •         • 

s 

18 

1:09 
2.2 

7:30 
0.0 

18:36 
2.6 

20:16 
0.2 

i 

W 

18 

3:00 
1.7 

9:02 
0.4 

15:08      22:03 
2.3         0.4 

£ 

F 

19 

0:40 
2.6 

7:10 
—0.2 

13:12 
2.6 

19:45 
0.0 

D 

M 

19 

2:10 
1.9 

8:27 
0.1 

14:35 
2.6 

21:25 
0.8 

Th 

19 

4:26 
1.6 

10:07 
0.4 

16:12      23:08 
2.2         0.4 

S 

20 

1:36 
2.3 

8:04 
-0.1 

14:10 
2.6 

20:44 
0.1 

Tu 

20 

8:28 
L7 

9:28 
0.2 

15:88 
2.4 

22:30 
0.4 

F 

20 

5:40 
1.7 

11:12 
0.4 

17:16    .    .    . 
2.2    ..    . 

D 

s 

21 

2:38 
2.1 

9:00 
0.0 

15:08 
2.6 

21:52 
0.3 

W 

21 

4:45 
1.6 

10:30 
0.8 

16:40 
2.4 

23:46 
0.5 

A 

S 

21 

0.4 

6:30 
L8 

12:08      18:10 
0.3-        2.2 

M 

22 

3:47 
1.9 

9:56 
0.1 

16:08 
2.6 

23:01 
0.4 

S 

Th 

22 

6:06 
1.6 

11:82 
0.8 

17:40 
2.4 

•         •         • 

«                B               • 

S 

22 

0:44 
0.3 

7:03 
1.9 

12:55      18:55 
0.2         2.3 

Tu 

23 

5:01 
L7 

10:54 
0.2 

17:06 
2.6 

•  •         « 

•  •         • 

F 

23 

0:42 
0.4 

7:07 
1.7 

12:80 
0.3 

18:33 
2.4 

M 

23 

1:20 
0.2 

7;30 
2.1 

13:36      19:33 
0.1         2.3 

W 

24 

0:06 
0.4 

6:16 
1.7 

11:50 
0.2 

18:00 
2.6 

S 

24 

1:26 
0.3 

7:46 
1.8 

13:17 
0.2 

19:20 
2.5 

Tu 

24 

1:58 
0.1 

7:57 
2.2 

14:15      20:09 
0.1         2.4 

Th 

25 

1:05 
0.4 

7:20 
1.7 

12:42 
0.2 

18:53 
2.6 

A 

s 

25 

2:01 
0.2 

8:18 
1.9 

14:01 
0.2 

20:00 
2.5 

W 

25 

2:32 
0.0 

8:26 
2.4 

14:50      20:42 
0.0         2.4 

s 

F 

26 

1:52 
0.3 

8:08 
1.7 

13:32 
0.2 

19:38 
2.6 

M 

26 

2:33 
0.1 

8:38 
2.0 

14:41 
0.1 

20-37 
2.5 

E 

o 

Th 

26 

3:04 
0.0 

8:56 
2.5 

15:28      21:15 
-0.1         2.4 

S 

27 

2:30 
0.2 

8:44 
L8 

14:20 
0.2 

20:21 
2.6 

o 

Tu 

27 

3:05 
0.0 

9.-06 
2.2 

15:18 
0.1 

21:12 
2.5 

F 

27 

8:87 
0.0 

9:28 
2.7 

16:07      21:47 
—0.1         2.3 

5 

s 

28 

3:06 
0.1 

9:14 
L9 

16:01 
0.2 

21:01 
2.6 

W 

28 

3:43 
0.0 

9:35 
2.8 

15:55 
0.1 

21:45 
2.6 

S 

28 

4:06 
0.1 

10:06 
2.8 

16:48      22:21 
—0. 1         2. 3 

M 

29 

3:38 
0.0 

9:42 
2.0 

15:40 
0.2 

21:38 
2.6 

E 

Th 

29 

4:16 
0.0 

10:05 
2.4 

16:33 
0.0 

22:18 
2.4 

s 

29 

4:37 
0.1 

10:46 
2.8 

17:32      23K)0 
—0.1         2.2 

Tu 

30 

4:10 
0.0 

10:12 
2.1 

16;21 
0.2 

22:14 
2.5 

F 

30 

4:50 
0.0 

10:38 
2.6 

17:14 
0.0 

22:50 
2.3 

M 

30 

6:08 
0.2 

11:32 
2.8 

18:23      23:42 
0.0         2.1 

■ 

W 

31 

4:54 

0.0 

10:44 
2.2 

17:01 
0.2 

• 

22:49 
2.4 

S 

31 

5:18 
0.1 

11:16 
2.6 

17:56 
0.1 

23:25 
2.2 

The  tid 
a  comparis 
from  Mean 
Is  1.2  feet  b 
minus  (— ) 

The  til 
1  (a.m.),all 

equAtor,  A 

Ics  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  who 
t  Low  Water,  which  Ia  the  datum  of  BoundJ 
elow  mean  sea  level.    To  find  the  depth  of  ^ 
sign  is  before  the  height,  in  which  case  sul 

me  used  is  Eastern  Standard,  75th  Meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

'  moon;  ^.  1st  quar.;  Of  full  moon;  (£,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ii 
Ings  on  the  Coast  and  Geodetic  Survey  Che 
¥ater,  add  the  tabular  height  to  the  soundin 
Mtract  it 

W.;  0^  is  midnight,  12^  is  noon;  all  hours  Ic 
\n  diminished  by  12  give  the  times  after  noon 

[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
irta  for  this  region,  and  which 
gs  given  on  the  chart,  unless  a 

»s  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 

WILLETS  POINT  {Government  Wharf),  SEW  YOBK,  1012. 


r. 

7;ie 

8:16 
8.9 

936 

16:38 

EMBER. 



■ 

ndHelKbtofHIgbuid 

To 

1 

14:06    aoao 

<t 

P 

1 

SM 

€ 

" 

tin     1027 

U«l 

aa*7 

W 

2 

7.1 

0.S 

"i^  ^i 

8 

2 

'S 

4i 

■S 

4s 

E 

M 

6:10     11:48 
0.9        0.7 

6.4 

« 

Th 

3 

0.8 

e:S4 

16«       2224 

^ 

S 

3 

63S 
8.7 

"S 

'™ 

Tu 

DM       0:14 

18^ 

8.4 

F 

' 

'i^ 

6.9 

7.0         0.4 

M 

4 

036 

•s 

■a 

'"i:^ 

W 

^!   ^S 

14«4 

T6 

8 

6 

e.4 

"o*S 

"I's :  ;  : 

E 

Tn 

5 

0.2 

7:38 

"" 

^t.1 

Th 

"°    'i" 

^ 

'"e^ 

8 

e 

OM 

«:6S 

a.  a 

18:17      19:20 

W 

6 

-3S 

r, 

16;14 

21:10 

F 

's  r. 

16:48 

21:48 

p 

M 

7 

K 

'j*i 

14:28      20:26 

Th 

7 

8:28 

8.0 

'S 

12:10 

8 

0.1          8.0 

-6.7 

6.9 

Tn 

8 

2:62 

»M 

leaa    2i:2» 

-0,4         7,B 

• 

F 

8 

4:10 

10:11 

16:60 

22:48 

• 

B 

447      10:86 

ii" 

23:17 

" 

W 

9 

Ss 

8.1 

iS!  "f, 

8 

9 

-0.4 

8.4 

-1.0 

7.3 

3 

M 

6.2        8.0 

17*8 

23*7 

•>" 

10 

491 

^it 

I7a»      23:04 

S 

10 

6:86 

"i." 

—0.0 

Tu 

tM     U.-OO 

-6.5 

i^ 

11 

5:ie 

"i1 

s  ^s 

M 

11 

7.1 

p 

'?*0 

2S 

W 

T,  '.i 

■=i1 

^!! 

'  8 

12 

-3?S 

B.5 

-1.0 : 

B 

Tu 

12 

oaa 

6.4 

um 

-C.3 

Th 

1:17       735 

13^ 

'VS 

i* 

13 

0:86 

6:48 

—as 

12:48      19:22 

W 

13 

■a 

T. 

■^ 

20:27 

F 

S   T, 

'¥5 

20:32 

M 

14 

7.fl 

7:29 
0.1 

7.8      -6.8 

Th 

14 

6.4 

Tl 

14:40 

^o" 

A 

S 

8.6         ),0 

"S 

21:12 

tTu 

16 

2de 

8:16 

1432      21  DO 

F 

16 

T. 

939 

18:28 

22:00 

8 

834       9:88 

0.4 

0.6 

a 

W 

le 

i 

1.0 

16:U      21:64 
0.8         0.6 

J 

8 

16 

Tl 

1034 

8.2 

22:49 

y> 

M 

S  "3 

16S0 

22:41 

3> 

Th 

17 

i.4 

16:06      22:54 

S 

17 

4OT 

1130 

17:11 

23:38 
1.0 

E 

Tu 

4*7      11:19 

6.2 

6.7 

F 

18 

4:4» 

11:17 

"S  "3 

M 

18 

8.8 

i.3 

8.0 

W 

18 

6:48      12:12 

18:03 

A 

8 

19 

6.7 

u:ao 

1.6 

E 

Tu 

19 

0=26 

8:86 

"^ 

Th 

19 

0:17       6:86 
0.7         7.8 

'S 

18*6 

B 

20 

l);49 

S:46 

18:24      18*7 
1.2         fl.l 

W 

20 

1:10 
0.7 

^7^ 

13M 
0.4 

10:42 

F 

20 

'."5  r. 

-0.1 

■a 

M 

21 

s 

7:90 
6.8 

UM      19:46 
0.9         8.S 

Th 

21 

1:66 

f^ 

14:83 

^ii 

B 

21 

a  -a 

S 

20:42 

Tn 

22 

Ta 

I4»I2      20:80 

F 

22 

^ 

\^ 

3s 

21:14 

8 

22 

i-M       9.1)6 
0.0        8.8 

-0.9 

21*4 

E 

W 

23 

^o1 

T. 

16:14      21:10 
0.0         6.9 

8 

23 

io^i 

*t4 

ie«) 

^7^ 

S 

M 

23 

^•s  -s 

i'fl 

7.8 

Th 

24 

0.0 

^B 

16:62      21:49 

o 

B 

24 

4:06 

'T. 

16:44 

22:44 

Tu 

24 

4:32     10:45 

i'i'! 

2S_*7 

o 

F 

25 

*«» 

1MB 

S   'S 

M 

25 

-i^B 

"b^ 

— i.8 

28:82 

p 

W 

25 

623      11:85 

-1.3 

8 

26 

s 

8.8 

1™   "S 

N 

Tu 

26 

6:87 

11:61 

18:17 

Th 

26 

0:06       8:16 
7.8     -0.4 

1238 

W:62 

S 

27 

J)" 

11-JO 

n:S2    a^ 

W 

27 

7.7 

-6.S 

12:40 
8.3 

19:06 

F 

27 

1*0       7:10 

-a 

19:43 

M 

28 

-S^J 

12:12 
8.0 

S  :  :'■ 

P 

Th 

28 

^71 

—6.1 

13:30 

-6.7 

8 

28 

1*5       B«7 

"?'! 

20:38 
-0.6 

Tn 

29 

?7 

-S* 

i!«    lyj 

F 

29 

'^ 

8:14 
0.2 

'T, 

2S 

S 

29 

2*0       9:07 
7.6        0.2 

"i'l 

^" 

N 

W 

30 

1:26 

7:i8 

"S    S 

8 

30 

\*5 

'ol 

16^25 

^0% 

t 

M 

30 

^%     'T* 

1*^*5 

22:44 

Th 

31 

2:16 

ee  are  pia 
i  fc^rbe: 
grcaler 

6.3 

7.8      —6.2 

Tq 

31 

7.2        6,5 

1738 

4i 

The  [Id 

which  IeS 

The  tl 

Ea»ter 

hBoraeroIrw 

an 

en«.  *1 

hthoir  times  on  the  firs 
leritlJshtghor  l.iw  wa 

[)th  of  water,  adii  the  ti 
ease  subtract  it. 

illneaod 

a 

"a 

leet  and  tenths 
y  Charts  for  ih 

M  than  12  are  in 
tet  noon:  (ur  lus 

a^l^kot'^ 
rettlon.  and 
on  tlie  chart.  , 

the  forenoon  , 
tance,  15:47  ia 

helgliiawlU  iiidlCBle  whe 
hlch  Id  the  datum  of  sou 
n  Ilea  level.    To  And  the  d 
before  the  height.  In  whlc 
■n  SWndard.  7Sth  meridUn 
he  afternoon  (p.  m.)  and 

)alar  he  If 
S^''ihe 

•.nen 

moon;  D.l^tquar.iO.full  ""W":  <i:-M<l 
P.  moon  tn  apiigee  or  perigee. 

uar.;  E,  moon  oi 

the  equator;  N,  S,  moon 

fanheH  north  or 

«>uth 

of  ihe 

WILLET8  POINT  (Government  Wharf),  NEW  YORK,  1912. 


81 


JANUARY. 

FEBRUARY. 

^^^ I 

MARCH. 

1 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
M 

Mo. 
1 

W. 
Th 

Mo. 
1 

W. 
F 

Mo. 

1 

1:22 
0.2 

7:42     14:13 
8.1     -0.5 

20:08 
7.1 

P 

8.-07 
0.0 

9:18 
8.1 

16:48 
-0.8 

21:52 
7.4 

p 

8:00 
0.1 

9:06 
7.7 

15:86 
—0.6 

21:40 
7.5 

Tu 

2 

2:20 
0.0 

8:38      16:09 
8.3     —0.8 

21K» 
7.8 

o 

F 

2 

4:07 
—0.3 

10:16 
8.3 

16:48 
—LI 

22:47 

7.8 

8 

2 

4K)0 
—0.4 

10:06 
8.0 

16:28 
—0.9 

22:81 
7.9 

N   W 

3 

8:20 
—0.2 

9:38     16K)8 
8.6     —LI 

22:03 
7.6 

8 

3 

5:02 
—0.6 

11:08 
8.4 

17:88 
—1.2 

23:48 
8.0 

C) 

S 

3 

4:52 
-0.8 

10:54 
8.2 

17:16 
—LI 

28:20 
8.3 

9Th 

4 

4:15 
-0.4 

10:28     16:66 
8.6     — L8 

22:68 
7.7 

S 

4 

6:65 
-0.7 

12:00 
8.3 

18:23 
— L2 

■        •        • 

•        ■        « 

E 

M 

4 

5:42 
—0.9 

11:44 
8.2 

18K)2 
—LI 

•        •        * 
«        •        • 

F 

5 

6:10 
—0.5 

11:22     17:47 
8.6     — L8 

23:57 
7.8 

M 

5 

0:80 
8.1 

6:47 
-0.7 

12:51 
8.1 

19:12 
— LO 

Tu 

5 

0K)7 
8.4 

6:30 
-LO 

12:30 
8.0 

18:47 
—0.9 

S 

6 

6.-05 
—0.6 

12:13     18:38 
8.4     — L2 

•  •        • 

•  •        • 

E 

Tu 

6 

1:19 
8.1 

7:38 
—0.6 

18:40 
7.7 

20:00 
-0.6 

W 

6 

0:52 
8.3 

7:16 
-0.8 

13:18 
7.6 

19:32 
-0.6 

s 

7 

0:47 
7.8 

7:00     13:07 
—0.4        8.1 

19:31 
— LO 

W 

7 

2K>7 
7.9 

8:30 
-0.8 

14:82 
7.2 

20:50 
-0.2 

Th 

7 

1:38 
8.1 

8:03 
—0.6 

14:04 
7.2 

20:18 
0.0 

M 

8 

1:39 
7.8 

7:57      14K)1 
—0.2        7.7 

20:25 
—0.6 

Th 

8 

2:58 
7.6 

9:26 
0.0 

15:28 
6.7 

21:41 
0.3 

F 

8 

2:24 
7.7 

8:58 
-0.1 

14:52 
6.7 

2106 
0.6 

E 

Tu 

9 

2:34 
7.6 

8:56     14:56 
0.0        7.2 

21:20 
-0.2 

a 

F 

9 

8:49 
7.8 

10:26 
0.4 

16  20 
6.2 

22:36 
0.8 

8 

9 

3:12 
7.3 

9:45 
0.4 

15:42 
6.1 

21:68 
LO 

W 

10 

3:27 
7.4 

9:58     16:52 
0.3        6.7 

22:17 
0.2 

S 

10 

4:42 
6.9 

11:80 
0.7 

17:20 
5.8 

28:86 
LI 

a 

8 

10 

4:03 
6.8 

10:44 
0.7 

16:36 
6.8 

22:54 
1.4 

(C 

Th 

11 

4:24 
7.2 

11:05     16:56 
0.6        6.8 

28:17 
0.6 

8 

11 

5:87 
6.7 

12:86 
0.8 

18:26 
6.6 

•         •         • 
■         •         • 

s 

M 

11 

4:67 
6.6 

11:46 
LO 

17:39 
6.5 

23:56 
L6 

F 

12 

5:22 
7.0 

12:13     18:00 
0.6        6.0 

«        •        • 

■        •        • 

M 

12 

0:40 
L8 

6:35 
6.6 

13:38 
0.7 

19:33 
5.6 

A 

Tu 

12 

5:54 
6.3 

12:50 
LO 

18:40 
5.5 

•  »        « 

•  •        ■ 

8 

13 

0:20 
0.8 

6:20     13:17 
6.9        0.6 

19:10 
6.8 

s 

Tu 

13 

1:41 
1.8 

7:42 
6.6 

14:28 
0.6 

20:23 
5.7 

VV 

13 

1:00 
L6 

6:51 
6.3 

13:43 
0.9 

19:34 
6.7 

S 

14 

1:20 
0.9 

7:16     14:11 
6.9        0.4 

20:11 
6.8 

AW 

14 

2:32 
LI 

8:20 
6.8 

15:10 
0.4 

21:03 
6.0 

Th 

14 

1:54 
L3 

7:44 
6.4 

14:26 
0.7 

20:18 
6.1 

M 

15 

2:14 
0.9 

8:07      15:00 
7.0        0.2 

21:00 
6.9 

Th 

15 

3:13 
0.9 

9:06 
7.0 

15:46 
0.2 

21:87 
6.3 

F 

15 

2:38 
0.9 

8:32 
6.7 

16.-02 
0.4 

20:59 
6.6 

Tu 

16 

3:00 
0.9 

8:62      16:42 
7.1        0.1 

21:40 
6.1 

F 

16 

3:80 
0..7 

9:47 
7.2 

16:17 
0.0 

22:13 
6.8 

8 

16 

8:17 
0.6 

9:16 
7.0 

15:36 
0.1 

21:38 
7.2 

8 
A 

W 

17 

3:40 
0.8 

9:34     16:17 
7.8        0.0 

22:12 
6.3 

8 

17 

4:26 
0.3 

10:27 
7.4 

16:48 
—0.3 

22:50 
7.2 

8 

17 

8:65 
0.1 

9:58 
7.4 

16:13 
-0.8 

22:16 
7.7 

Th 

18 

4:15 
0.7 

10:13     16:61 
7.4     -0.1 

22:46 
6.6 

• 

S 

18 

6K)2 
0.0 

11K)5 
7.6 

17.-28 
—0.6 

23:27 
7.6 

• 

M 

18 

4:34 
-0.4 

10:34 
7.7 

16:48 
—0.6 

22:55 
8.2 

• 

F 

19 

4:52 
0.6 

10A6     17^0 
7.5     -0.8 

23:21 
6.9 

M 

19 

5:40 
-0.3 

11:42 
7.7 

17:68 
-0.6 

•  •        • 

•  •        • 

E 

Tu 

19 

6:13 
-0.8 

11:14 
7.9 

17:25 
-0.7 

23:85 
8.6 

8 

20 

6:28 
0.8 

11:81      17:56 
7.6     —0.4 

23:56 
7.2 

E 

Tu 

20 

0:04 
8.0 

6:18 
—0.5 

12:20 
7.8 

18:34 
—0.6 

W 

20 

5:52 
— LO 

11:52 
8.0 

18:08 
-0.8 

•  •        • 

•  •        • 

S 

21 

6:04 
0.2 

12K)9     18:30 
7.6     —0.4 

•  •         • 

•  ■         • 

W 

21 

0:43 
8.2 

6:58 
—0.6 

13:00 
7.8 

19:11 
-0.6 

Th 

21 

0:15 
8.6 

6:34 
—LI 

12:80 
7.9 

18:42 
-0.7 

M 

22 

0:83 
7.4 

6:58     12:47 
0.0        7.6 

19:06 
—0.4 

Th 

22 

1:25 
8.2 

7:41 
—0.6 

13:40 
7.6 

19:62 
-0.4 

F 

22 

0:58 
8.6 

7:17 
-LO 

13:14 

7.8 

19:24 
-0.4 

Tu 

23 

1:12 
7.6 

7:23      18:26 
-0.1        7.6 

19:44 
—0.3 

F 

23 

2:09 
8.2 

8:27 
—0.6 

14:22 
7.8 

20:36 
-0.1 

8 

23 

1:42 
8.4 

8:05 
—0.7 

14:00 
7.4 

20:10 
—0.1 

E 

W 

24 

1:56 
7.7 

8:08     14:06 
-0.1        7.3 

20:23 
-0.2 

8 

24 

2:57 
8.0 

9:18 
—0.3 

15:14 
7.0 

21:25 
0.2 

8 

24 

2:30 
8.0 

8:57 
-0.4 

14:60 
7.1 

21:04 
0.8 

Th 

25 

2:40 
7.8 

8:56      14:60 
—0.1        7.2 

21:07 
0.0 

H 

8 

25 

3:50 
7.7 

10:16 
0.0 

16:08 
6.7 

22:28 
0.5 

N 

M 

25 

3:25 
7.6 

9:55 
0.0 

15:50 
6.7 

22:07 
0.7 

F 

26 

3:27 
7.8 

9:47      15:40 
0.0        7.0 

21:55 
0.2 

M 

26 

4:48 
7.4 

11:19 
0.2 

17:13 
6.5 

23:80 
0.7 

Tu 

26 

4:26 
7.2 

11:00 
0.3 

17K)0 
6.4 

23:20 
0.9 

D 

8 

27 

4:20 
7.7 

10:48      16:83 
0.1         6.8 

22:60 
0.4 

N 

Tu 

27 

6:62 
7.8 

12:26 
0.3 

18:22 
6.6 

•  •        • 

•  ■         • 

W 

27 

6:84 
6.9 

12.09 
0.4 

18:14 
6.4 

•  •        • 

•  •        • 

S 

28 

6:17 
7.6 

11:46     17:86 
0.1        6.6 

23:56 
0.6 

W 

28 

0:44 
0.7 

6:59 
7.8 

18:33 
0.1 

19:34 
6.6 

P 

Th 

28 

0:37 
0.9 

6:46 
6.9 

13:20 
0.2 

19:25 
6.6 

M 

29 

6:17 
7.6 

12:48     18:42 
0.0        6.6 

•  •         • 

•  •         • 

Th 

29 

1:65 
0.6 

8.-03 
7.6 

14:87 
0.2 

20:41 
7.0 

F 

29 

1:52 
0.6 

7:53 
7.1 

14:26 
—0.1 

20:29 
7.1 

Tu 

30 

0:58 
0.5 

7:18     18:51 
7.7     -0.2 

19:48 
6.8 

8 

30 

2:57 
0.0 

8:55 
7.4 

15:21 
—0.4 

21:24 
7.6 

N 

W 

31 

2.*08 
0.3 

8:18     14:50 
7.9     -0.6 

20:62 
7.1 

8 

31 

3:51 
—0.6 

9:51 
7.7 

16:10 
—0.7 

22:14 
8.1 

Thetl 
acomparin 
from  Meai 
which  ia  3. 
unleflBanL 
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ndings  on  the  Coa.st  and  Geodetic  Survej 
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on  the  second  line  of  each  day; 
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'  Charts  for  this  r^ion,  and 

soundings  given  on  the  chart, 
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8:47  p.  m. 

me  used  is  Eastern  Standard,  75th  meridia 
,),  all  greater  are  in  the  afternoon  (p.m.)  a 
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Dayof— 
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M 
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Tu 
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Tu 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


4:40 
-0.9 

5:25 
—1.0 

6:08 
— LO 

0:25 
8.3 

1:07 
8.1 

1:52 

7.7 

2:35 
7.2 

3:24 
6.8 

4:16 
6.4 

5:12 
6.2 

0:12 
1.5 

1:09 
1.8 

1:57 
0.8 

2:40 
0.3 

8:22 
—0.2 

4.-08 
—0.7 

4:45 
-LI 

5:28 
— L3 

6:11 
—1.3 

0:34 

8.7 

1:21 

8.4 

2:11 
7.9 

3:07 
7.4 

4:10 
7.0 

5:20 
6.7 

0:85 
0.8 

1:49 
0.4 

2:48 
-0.1 

3:40 
-0.5 

4:24 
-0.8 


10:40 
7.8 

11:25 
7.8 

12:10 
7.7 

6:52 
—0.8 

7:36 
-0.5 

8:20 
—0.1 

9:08 
0.3 

9:59 
0.7 

10:58 
LO 

11:49 
LI 

6:08 
6.1 

7:03 
6.3 

7:54 
6.6 

8:40 
6.9 

9:22 
7.3 

10K)1 
7.7 

10:44 
7.9 

11:26 
8.0 

12:10 
7.9 

6:58 
— L2 

7:47 
—0.8 

8:40 
—0.4 

9:40 
0.0 

10:44 
0.3 

11:54 
0.5 

6:32 
6.6 

7:40 
6.8 

8:42 
7.0 

9:36 
7.2 

10:22 
7.4 


16:56 
—0.8 

17:39 
—0.8 

18:20 
—0.5 

12:52 
7.8 

13:36 
7.0 

14:20 
6.6 

15:06 
6.2 

15:58 
5.9 

16-.53 
5.7 

17:48 
5.7 

12:48 
LO 

13:31 
0.7 

14:14 
0.4 

14:54 
0.1 

15:85 
—0.3 

16:14 
—0.6 

14:54 
—0.7 

17:84 
—0.8 

18:18 
—0.6 

12:57 
7.8 

13:46 
7.4 

14:40 
7.1 

15:42 
6.7 

16:50 
6.5 

18:01 
6.6 

13:05 
0.3 

14:08 
0.1 

15:08 
-0.2 

15:50 
—0.4 

16:82 
—0.4 


22:58 
8.3 

23:42 

8.4 


19:04 
-0.2 

19.47 
0.3 

20:30 
0.7 

21:20 
1.2 

22:13 
L5 

28:12 
L6 


18:43 
6.0 

19:84 
6.3 

20:17 
7.0 

21:01 
7.6 

21:42 
8.1 

22:24 
8.6 

28:06 
8.8 

23:49 

8.8 


19:03 
—0.8 

19:54 
0.0 

20:52 
0.4 

22:00 
0.8 

23:15 
LO 


19:12 
6.8 

20:12 
7.3 

21:01 
7.7 

21:50 
8.1 

22:84 
8.3 
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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27 

28 

29 

30 

31 


Time  and  Heightof  High  and 
Low  water. 


5:06 
-0.^ 

5:47 
-0.9 

6:28 
—0.7 

0:38 
7.9 

1:20 
7.6 

2.-06 
7.1 

2:47 
6.8 

3:35 
6.4 

4:28 
6.2 

5:21 
6.2 

0:21 
LI 

1:14 
0.6 

2.-03 
0.1 

2:49 
—0.4 

8:35 
-0.9 

4:19 
— L2 

5:05 
— L4 

5:52 
— L4 

0:15 
8.7 

1:04 
8.3 

1:57 
7.9 

2:54 
7.3 

8:57 
6.9 

5:04 
6.6 

0:26 
0.7 

1:37 
0.8 

2:33 
—0.1 

8:28 
—0.4 

4:08 
—0.6 

4:50 
-0.7 

5:28 
—0.7 


11.07 
7.4 

11:48 
7.2 

12:90 
7.0 

7:09 
-0.5 

7:50 
—0.1 

8:84 
0.2 

9:19 
0.5 

10K)6 
0.7 

10:58 
0.9 

11:48 
0.8 

6:16 
6.3 

7K)7 
6.5 

7M 
6.9 

8:44 
7.2 

9:80 
7.6 

10:18 
7.8 

11K)4 
7.9 

11:51 
7.9 

6:41 
—1.2 

7:32 
-0.9 

8:26 
—0.5 

9:26 
—0.1 

10:29 
0.2 

11:36 
0.4 

6:15 
6.4 

7:25 
6.5 

8:28 
6.6 

9:22 
6.8 

10K)7 
6.8 

10:46 
6.9 

11:27 
6.8 


17:15 
-0.4 

17-.54 
—0.1 

18:35 
0.2 

13:10 
6.8 

13:51 
6.5 

14:84 
6.8 

15:21 
6.2 

16:08 
6.1 

17:01 
6.2 

17:54 
6.5 

12:38 
0.7 

13:26 
0.4 

14:11 
0.1 

14:56 
—0.2 

15:40 
-0.5 

16:25 
—0.6. 

17:11 
-0.7 

18:00 
—0.5 

12:43 
7.7 

13:84 
7.5 

14:31 
7.2 

15:82 
6.9 

16:39 
6.8 

17:46 
6.8 

12:44 
0.4 

13:46 
0.3 

14:40 
0.1 

15:28 
0.1 

16:10 
0.1 

16:50 
0.1 

17:30 
0.2 


28:15 
8.3 

23:57 
8.2 


19:16 
0.5 

19:58 
0.8 

20:44 
LI 

21:33 
L3 

22:28 
L4 

28:26 
L3 


18:48 
6.9 

19:37 
7.4 

20:23 
7.9 

21:09 
8.4 

21:54 
8.7 

22:40 
8.9 

23:28 
8.9 


18:50 
—0.3 

19:45 
0.0 

20:47 
0.4 

21:51 
0.7 

23:08 
0.8 


18:51 
7.0 

19:49 
7.8 

20:40 
7.6 

21:27 
7.9 

22:10 
8.0 

22:50 
8.0 

23:80 
7.9 
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Time  and  Height  of  High  and 
Low  water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


6:05 
—0.5 

0:12 
7.7 

0:52 
7.5 

1:32 
7.2 

2:13 
6.9 

2:58 
6.7 

3:45 
6.5 

4:84 
6.4 

5:27 
6.4 

0:30 
0.4 

1:24 
0.0 

2:15 
-0.4 

8K)6 
—0.8 

8:56 
—LI 

4:46 
— L3 

5:35 

— L4 

0:00 
8.6 

0:52 
8.8 

1:45 
7.9 

2:41 
7.4 

3:42 
6.9 

4:45 
6.5 

0:05 
0.5 

1:14 
0.3 

2:12 
0.1 

3:04 
-0.1 

3:50 
—0.8 

4:30 
—0.4 

5:08 
—0.4 

5:41 
-0.4 


12:07 
6.8 

6:42 
—0.4 

7:21 
—0.2 

0.1 

8:42 
0.3 

9:25 
0.6 

10:10 
0.6 

10:58 
0.6 

11:46 
0.6 

6:20 
6.6 

7:16 
6.8 

8:09 
7.1 

9:02 
7.4 

9:54 
7.6 

10:47 
7.8 

11:38 
7.8 

6.-26 
— L2 

7:19 
— LO 

8:13 
—0.7 

9:10 
—0.8 

10K)9 
0.1 

11:12 
0.8 

5:52 
6.3 

7K)2 
6.2 

8:08 
6.2 

9:04 
6.3 

9:50 
6.4 

10:31 
6.5 

11:06 
6.6 

11:41 
6.7 


18:10 
0.4 

12:44 
6.7 

13:22 
6.6 

14:02 
6.6 

14:44 
6.6 

15:30 
6.7 

16:20 
6.8 

17:11 
7.0 

18:03 
7.3 

12:37 
0.4 

13:28 
0.2 

14:20 
—0.1 

15:11 
-0.8 

16:02 
—0.5 


16:18 
7.1 

17:20 
7.1 

12:16 
0.5 


18:50 
0.6 

19:28 
0.8 

20:11 
0.9 

20:58 
LO 

21:48 
LO 

22:40 
0.9 

28:35 
0.7 


18:56 
7.6 

19:47 
8.0 

20:38 
8.4 

21:30 
8.6 

22:19 
8.8 


16:54 
—0.6 

23K)9 
8.7 

17:47 
—0.5 

•  •        • 

•  «        • 

12:80 
7.8 

18:42 
-0.4 

13:24 
7.7 

19:38 
—0.1 

14:20 
7.5 

20:38 
0.1 

15:18 
7.8 

21:43 
0.4 

22:51 
0.5 


18:22 
7.1 


13:20 
0.6 

19:21 
7.2 

14^16 
0.6 

20:14 
7.4 

15:06 
0.5 

21:08 
7.5 

15:50 
0.5 

21:48 
7.6 

16:30 
0.5 

22:28 
7.7 

17H)8 
0.5 

23:08 
7.6 

17:47 
0.5 

28:48 
7.6 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  8.6  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( - )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  1^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  idl  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:4718  8:47  p.m. 

#.  new  moon;  }).  Ist  quar.;  0«  ^^^  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  ol  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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7 
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9 

10 

11 

12 

13 

14 
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17 

18 

19 

20 

21 
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23 

24 

25 

28 
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31 


Time  and  Height  of  High  and 
Low  Water. 


I 


6:16 
—0.3 

0:26 

7.4 

1K)4 
7.8 

1:42 
7.1 

2:22 
7.0 

8K» 
6.8 

8:51 
6.7 

4:40 
6.6 

6:87 
6.6 

0:47 
0.0 

1:45 
—0.8 

2:42 
—0.6 

8:87 
—0.9 

4:29 
—1.2 

6:20 
— L8 

6:11 
—1.8 

0:40 
8.8 

1:82 
7.9 

2:26 
7.5 

8:18 
7.0 

4:18 
6.5 

6:21 
6.1 

0:45 
0.5 

1:48 
0.4 

2:48 
0.2 

8.'29 
0.0 

4:10 
—0.1 

4:44 

-0.2 

5:15 
-0.2 

5:45 
-0.8 

6:20 
-0.8 


12:17 
6.8 

6:61 
-0.2 

7:28 
-0.1 

8K)5 

ao 

8:44 
0.1 

9^25 
0.8 

10:10 
0.4 

10:59 
0.4 

11:58 
0.4 

6:86 
6.7 

7«7 
6.9 

8:87 
7.2 

9:84 
7.5 

10'.80 
7.7 

11:25 
7.9 

12:17 
8.0 

7i02 
—1.1 

7:54 
-0.8 

8:47 
-0,4 

9:42 
0.0 

10:40 
0.4 

11:45 
0.7 

6:85 
5.9 

7:45 
5.8 

8:46 
6.0 

9:82 
6.1 

10:06 
6.8 

10:40 
6.5 

11K)8 
6.8 

11:47 
7.1 

12:21 
7.4 


18.^ 
0.5 

U'M 

6.9 

18:80 
7.1 

14:11 
7.2 

14-.54 
7.2 

15:40 
7.8 

16:80 
7.4 

1754 
7.5 

18:18 
7.7 

12:51 
0.8 

18:61 
0.2 

U:SO 
-0.1 

16:48 
-0.8 

16:48 
—0.6 

17:88 
—0.6 

18012 
-0.6 

18:10 
8.0 

14K» 
7.9 

14:57 
7.7 

16:62 
7.4 

16:60 
7.1 

17:60 
7.0 

12:60 
0.9 

18:68 
0.9 

14:48 
0.8 

16:82 
0.7 

16:18 
0.6 

16:47 
0.5 

17:22 
0.4 

17:67 
0.2 

18:88 
0.1 


19K)1 
0.6 

19:40 
0.6 

20:28 
0.5 

21K» 
0.5 

21:59 
0.4 

22:63 
0.8 

28:49 
0.2 


19:16 
7.9 

20:10 
8.1 

21H)7 
8.8 

22:00 
8.5 

22*.66 
8.6 

28:47 
8.5 


19:27 
—0.5 

20:22 
—0.3 

21:22 
0.0 

22:27 
0.3 

28:86 
0.5 


18:60 
6.9 

19:47 
7.0 

20:38 
7.1 

21:24 
7.2 

22:06 
7.3 

22:44 
7.4 

23:22 
7.4 

23:59 
7.5 
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Time  and  Height  of  High  and 
Low  water. 


i 


0:86 
7.6 

1:10 
7.4 

1:60 
7.8 

2:82 
7.1 

8:14 
7.0 

4:06 
6.8 

6.-02 
6.6 

0:16 
0.1 

1:19 
-0.1 

2:21 
-0.8 

8^9 
-0.7 

4:18 
—1.0 

6:05 
—1.2 

6:65 
—1.8 

0:26 
8.8 

1:16 
8.0 

2H)4 
7.5 

2:66 
7.0 

8:60 
6.4 

4:61 
6.0 

0:10 
0.7 

las 

0.7 

2:14 
0.6 

8:02 
0.4 

8:40 
0.2 

4:18 
0.0 

4:42 
-0.1 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Oeodetic  Surrey  Charts  for  this  region,  and  which  is 
8.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  0>  'ull  moon;  Ci  ^  qoar.;  B,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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6:02 
4.6 

12:45 
0.8 

18:62 
3.5 

•        •        • 
■        •        ■ 

F 

16 

0:57 
0.4 

6:65 
4.4 

13:33 
0.1 

19:28 
8.7 

S 

16 

0:81 
0.4 

6:27 
4.2 

12:68      18:58 
0.1         4.0 

S 
A 

W 

17 

0:37 
0.8 

6:40 
4.5 

13.-26 
0.1 

19:26 
8.5 

S 

17 

1:80 
0.8 

7:26 
4.5 

14:04 
—0.1 

19:51 
8.9 

s 

17 

1:08 
0.2 

6:58 
4.5 

18:29      19:20 
-0. 1         4. 3 

Th 

18 

1:14 
0.4 

7:16 
4.6 

14:02 
0.0 

19:54 
8.6 

• 

s 

18 

2:02 
0.2 

7:57 
4.6 

14:32 
-0.2 

20:17 
4.2 

• 

M 

18 

1:40 
0.0 

7:80 
4.6 

13:58      19:49 
-0.2         4.6 

• 

F 

19 

1:50 
0.4 

7:60 
4.6 

14-.S4 
0.0 

20:18 
8.7 

M 

19 

2:82 
0.2 

8:28 
4.7 

15:02 
-0.2 

20:46 
4.5 

E 

Tu 

19 

2:18 
—0.1 

8:00 
4.7 

14:25      20:21 
—0.8         4.9 

S 

20 

2:20 
0.5 

8:20 
4.6 

15:06 
0.0 

20:42 
8.8 

E 

Tu 

20 

8:05 
0.1 

8:58 
4.7 

15:30 
—0.2 

21:21 
4.7 

W 

20 

2:48 
-0.2 

8:88 
4.7 

14:54      20:58 
-0.8         5.1 

s 

21 

2:50 
0.6 

8:60 
4.6 

15:87 
0.0 

21:10 
4.0 

W 

21 

8:40 
0.0 

9:33 
4.7 

16.-00 
—0.1 

22:00 

4.8 

Th 

21 

8:24 
-0.2 

9:10 
4.7 

15:26     21:38 
-0. 2         5. 1 

M 

22 

8:21 
0.6 

9:22 
4.6 

16:06 
0.0 

21:47 
4.2 

Th 

22 

4:18 
0.1 

10:10 
4.6 

16:81 
—0.1 

22:44 

4.8 

F 

22 

4:05 
-0.2 

9:60 
4.6 

16:08      22:20 
—0.1         5.0 

- 

Tu 

23 

8:68 
0.4 

lOKX) 
4.5 

16:88 
0.0 

22:28 
4.4 

F 

23 

5.'05 
0.2 

10:61 

4.4 

17:12 
0.1 

23:32 
4.7 

S 

23 

4:50 
0.0 

10:81 
4.8 

16:44      23:08 
0.2         4.8 

E 

W 

24 

4:88 
0.4 

10:88 
4.4 

17:11 
0.1 

28:13 
4.5 

S 

24 

5:67 
0.8 

11:38 
4.1 

18:00 
0.3 

•  •         • 

•  •        « 

s 

24 

5:44 
0.2 

11:18 
4.1 

17:83    .    .    . 
0.4    ..     . 

Th 

25 

5:28 
0.6 

11:20 
4.8 

17:60 
0.2 

•  •        • 

•  •        • 

D 

s 

25 

0:26 
4.6 

7:02 
0.5 

12:32 
3.9 

18:58 
0.6 

N 

M 

25 

•    0:01 
4.6 

6:50 
0.5 

12:16      18:38 
8. 8         0. 7 

F 

1 

26 

0:04 
4.5 

6:24 
0.5 

12:07 
4.1 

18:37 
0.3 

M 

26 

1:30 
4.4 

8:24 
0.7 

13:40 
3.6 

20:19 
0.7 

Tu 

26 

1:06 
4.3 

8:11 
0.6 

13:82      20:13 
3.5         0.9 

»   S 

27 

1:00 
4.5 

7:80 
0.6 

18:02 
8.9 

19:37 
0.4 

N 

Tu 

27 

2:45 
4.8 

9:48 
0.6 

15:12 
3.4 

21:50 
0.6 

W 

27 

2:25 
4.1 

9:33 
0.5 

15:21      21:48 
8.4         0.8 

s 

28 

2:08 
4.5 

8:49 
0.6 

14:06 
8.7 

20:45 
0.5 

W 

28 

4K)2 
4.4 

10:58 
0.2 

16:48 
8.6 

23:06 
0.3 

P 

Th 

28 

8:60 
4.1 

10:41 
0.2 

16:45      28:00 
3.8         0.3 

M 

29 

8:12 
4.6 

10:05 
0.6 

16:22 
3.7 

22:01 
0.4 

Th 

29 

5:18 
4.7 

11:58 
-0.2 

17-.68 
4.0 

•        •        • 

F 

29 

6:00 
4.4 

11:40 
—0.1 

17:45    .    .    . 
4.2    ..    . 

> 

30 

4:20 
4.7 

11:12 
0.2 

16:46 
8.7 

28:10 
0.2 

S 

30 

OKM) 
—0.1 

6:00 
4.7 

12:28      18:85 
—0.5         4.6 

N|W 

t 

31 

5:28 
4.9 

12:11 
-0.2 

18:00 
4.0 

•  ■          a 

•  •          • 

S    31 

0:51 
-0.4 

6:52 
4.9 
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-0.7         5.0 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  water. 


1:38 
-0.7 

2:24 
—0.8 

8:08 
—0.7 

3:58 
-0.6 

4:40 
—0.8 

5:27 
0.0 

6:20 
0.4 

0:12 
4.1 

1:04 
8.8 

2K)6 
8.6 

8:14 
8.6 

4:12 
3.6 

5:01 
8.8 

5:48 
4.0 

0:87 
0.2 

1:15 
-0.1 

1:54 
—0.8 

2:81 
—0.4 

8:12 
—0.4 

8:57 
—0.8 

4:40 
—0.2 

5:40 
0.1 

6:47 
0.3 

0:58 
4.2 

2:18 
4.0 

8:85 
4.0 

4:44 
4.2 

5:42 
4.4 

0:87 
—0.8 

1:24 
-0.5 


7:40 
5.0 

8:24 
5.0 

9:06 
4.8 

9:48 
4.5 

10:29 
4.2 

11:10 
8.8 

11:54 
8.4 

7:17 
0.6 

8:18 
0.8 

9:20 
0.8 

10:14 
0.7 

10:58 
0.6 

11:87 
0.3 

12:13 
0.2 

6:21 
4.2 

6:58 
4.4 

7:33 
4.5 

6:10 
4.6 

8:52 
4.5 

9:85 
4.4 

10:20 
4.2 

11:15 
8.9 

12.*20 
3.7 

8KX) 
0.4 

9:12 
0.3 

10:16 
0.1 

11:13 
—0.1 

12:02 
—0.4 

6:84 
4.5 

7:20 
4.6 


18:58 
0.8 

14:40 
—0.8 

15:20 
—0.6 

16:02 
—0.8 

16:42 
-0.1 

17:24 
0.5 

18:12 
0.9 

12:50 
3.1 

14K)6 
8.0 

15:25 
8.0 

16.'20 
3.2 

17K)0 
3.5 

17:86 
8.8 

18:08 
4.2 

12:47 
0.0 

18:20 
-0.2 

18:54 
—0.3 

14:29 
—0.2 

15:05 
-0.1 

15:45 
0.0 

16:80 
0.3 

17:27 
0.6 

18:48 
0.8 

13:60 
3.5 

15:20 
3.6 

16:80 
4.0 

17:25 
4.4 

18:10 

4.7 

12:50 
—0.5 

18:32 
—0.6 


20:08 
5.2 

20:44 
5.3 

21:24 
5.2 

22:03 
5.0 

22:45 
4.7 

23:27 
4.4 


19:10 
1.2 

20:22 
1.2 

21:31 
1.1 

22:28 
0.9 

23:17 
0.7 

23:58 
0.4 


18:43 
4.6 

19:19 
5.0 

19:57 
5.2 

20:87 
5.3 

21:1£ 
5.2 

22:04 
5.1 

22:62 
4.8 

28.48 
4.5 


20:17 
0.8 

21:41 
0.6 

22:50 
0.8 

28:46 
-0.1 


18:^ 
5.0 

19:37 
5.2 
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Time  and  Height  of  High  and 
Low  Water. 


1 
2 

3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


Tu  21 


W 
Th 

F 

S 
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M 

Tu 

W 

Th 

F 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


2Ky7 
—0.6 

4:51 
-0.6 

8:55 
—0.5 

4:17 
—0.2 

5K)2 
0.0 

5:27 
0.8 

6:85 
0.5 

0:12 
8.9 

1:00 
8.7 

2:00 
8.6 

8.-00 
8.6 

8:57 
8.7 

4:47 
8.9 

0:02 
0.2 

—0.1 

—0.8 

2:17 
—0.5 

8K» 
-0.6 

3:51 
—0.5 

4:48 
—0.8 

5:89 
—0.2 

6:39 
0.0 

0:47 
4.2 

2KW 
4.0 

8:15 
4.0 

4:22 
4.0 

5:22 
4.0 

0:20 
—0.1 

1:07 
—0.8 

1:62 
—0.3 

2-.85 
—0.4 


8K)5 
4.5 

8:47 
4.4 

9:27 
4.1 

10:05 
8.9 

10:42 
8.7 

11:20 
8.4 

12:02 
8.8 

7:26 
0.6 

8:17 
0.7 

9.-07 
0.7 

9:55 
0.6 

10018 
0.4 

11:20 
0.2 

5:86 
4.0 

6:21 
4.2 

7:07 
4.8 

7:52 
4.4 

8:40 
4.8 

OOK) 
4.2 

10:24 
4.1 

11:28 
8.9 

12:85 
8.8 

7:48 
0.1 

8:46 
0.1 

9:48 
0.0 

10:42 
—0.1 

11:85 
—0.2 

6:15 
4.0 

7:06 
4.0 

7:60 
4.0 

8:81 
3.9 


14:16 
—0.5 

14:54 
—0.8 

15:88 
0.0 

16:10 
0.8 

16:48 
0.6 

1738 
1.0 

18:17 
1.2 

12:54 
3.2 

13:58 
8.2 

14:58 
3.4 

15:51 
8.7 

16:88 
4.1 

17:28 
4.5 

12:02 
0.0 

12:48 
—0.1 

18:25 
-0.2 

14:09 
—0.2 

14:68 
-0.1 

15:41 
0.1 

16:84 
0.3 

17:40 
0.5 

18:54 
0.7 

18:50 
3.8 

15:00 
3.9 

16:02 
4.2 

16:57 
4.4 

17:45 
4.7 

12:22 
—0.2 

13:07 
—0.2 

13:60 
—0.1 

14:80 
0.0 


20:17 
5.2 

20:55 
5.1 

21:38 
4.9 

22:12 
4.7 

22:48 
4.4 

28:28 
4.1 


19:18 
L3 

20:28 
L2 

21:33 
1.0 

22:28 
0.8 

28:18 
0.5 


18:08 
4.8 

18:51 
5.1 

19:35 
5.3 

20:20 
5.8 

21K)6 
5.3 

21:56 
5.1 

22:46 
4.8 

28:44 
4.5 


20:12 
0.6 

21:25 
0.5 

22:81 
0.3 

23:28 
0.1 


18:80 
4.9 

19:12 
5.0 

19:52 
5.0 

20:32 
4.9 
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1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


8:17 
—0.8 

8:57 
—0.2 

4:87 
0.0 

6:15 
0.1 

5:55 
0.8 

6:86 
0.4 

0:18 
8.9 

1:02 
8.9 

1:54 
8.8 

2:50 
8.8 

8:48 
8.8 

4:50 
8.9 

0:20 
0.0 

1:12 
—0.8 

2.-08 
-0.5 

2:53 
—0.6 

8:44 
—0.6 

4:86 
—0.6 

5:30 
—0.5 

6:24 
—0.4 

0:87 
4.8 

1:42 
4.1 

2:49 
8.9 


0:60 
0.1 

1:85 

ai 

2:18 
—0.1 

2:66 
—0.1 


9:10 
8.8 

9:46 
8.7 

10:17 
8.6 

10:51 
8.5 

11:28 
3.6 

12:10 
3.7 

7:12 
0.5 

7:57 
0.5 

8:48 
0.5 

9S5 
0.4 

10:27 
0.8 

11:20 
0.2 

5:48 
4.0 

6:45 
4.1 

7:42 
4.2 

8:87 
4.2 

9:83 
4.2 

10:80 
4.2 

11:28 
4.2 

12:80 
4.2 

7:20 
—0.2 

8:17 
0.0 

9:16 
0.0 


15K)8 
0.2 

15:46 
0.5 

16:20 
0.7 

16:56 
0.9 

17:87 
LO 

18:25 
1.0 

18KM 
3.8 

18:54 
8.9 

14:50 
4.1 

15:46 
4.4 

16:40 
4.7 

17:88 
4.9 

12:12 
0.0 

13K)8 
—0.1 

13:56 
—0.1 

14:48 
—0.1 

15:43 
0.0 

16:42 
0.1 

17:43 
0.2 

18:48 
0.8 

18:81 
4.1 

14:82 
4.2 

16:80 
4.8 


6J^2 
3.6 

7«7 
3.6 

8:18 
8.6 

8:53 
8.6 


12:43 
0.1 

13:29 
0.2 

14:10 
0.3 

14:48 
0.4 


21:06 
4.8 

21:45 
4.6 

22:20 
4.4 

22:53 
4.2 

23:81 
4.1 


19.-23 
1.0 

20:27 
0.9 

21:30 
0.7 

22:30 
0.5 

23:27 
0.2 


18:25 
5.1 

19:16 
5.3 

20:07 
5.S 

20:58 
5.3 

21:50 
6.1 

22:43 
4.9 

28:39 
4.6 


19:54 
0.4 

21.-02 
0.4 

22Kr7 
0.4 


8:57 
8.7 

10:12 
0.1 

16-^ 
4.4 

23Kr7 
0.3 

3,7 

11«6 
0.1 

17:17 
4.5 

■        •        ■ 
•        •        • 

OHX) 
0.2 

6K)0 
3.6 

11:58 
0.1 

18:06 
4.6 

18:60 
4.7 

19:30 
4.7 

20:10 
4.7 

20:46 
4.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparLson  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  2.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0»«  is  midnight,  12'»  is  noon;  all  hours  less  than  12  are  In  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar. ;  O.  '«11  moon;  C.  3d  quar. ;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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SANDY  HOOK  (Tfae  Honeehoe),  NEW  JERSEY,  1912. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

:a 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

« 

i 
c 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W. 
Tu 

Mo. 
1 

W. 

Mo. 
1 

W. 

Mo. 

8d^7 
0.8 

10:80 
4.8 

16:68 
0.2 

22:45 
4.0 

c 

F 

6:43 
0.8 

12:13 
4.6 

18:46 
0.8 

•  •             V 

•  •         • 

1 

0M> 
4.2 

6:60 
0.7 

18.H)5 
4.6 

1938 

0.1 

W 

2 

4:46 
0.6 

11:28 
4.6 

17:60 
0.4 

23:46 
8.8 

S 

2 

1:01 
8.9 

6:58 
0.9 

1832 
4.4 

19:62 
0.8 

B 

M 

2 

1:62 
4.4 

8.-01 
0.6 

14:06 
4.4 

2037 
0.1 

N 

Th 

3 

6:46 
0.8 

12:26 
4.4 

18:66 
0.6 

•       •       • 

•       •       • 

p 

s 

3 

208 
4.0 

8:17 
0.8 

14:30 
4.4 

20:56 
0.2 

Tu 

3 

2:60 
4.6 

9:08 
0.6 

15:14 
4.4 

2133 
0.0 

F 

4 

IKX) 
8.7 

7:00 
0.9 

18:37 
4.4 

20:08 
6.5 

M 

4 

8:17 
4.8 

9:28 
0.6 

16:85 
4.6 

21:62 
0.0 

• 

W 

4 

3:48 
4.8 

10:09 
0.2 

16:16 
4.4 

22:18 
—0.1 

S 

6 

2:22 
8.7 

8:23 
0.8 

14:48 
4.6 

21:17 
0.3 

£ 

Tu 

5 

4:18 
4.7 

10:30 
0.2 

16:86 
4.7 

22:46 
-0.2 

Th 

5 

4:40 
6.0 

11:06 
0.1 

17:11 
4.4 

23:10 
—0.1 

8 

6 

3:86 
4.0 

9:40 
0.6 

15-^ 
4.7 

22:18 
0.0 

W 

6 

6:04 
6.0 

11:22 
-0.1 

17:82 
4.8 

23:86 
-0.4 

F 

6 

6.37 
5.2 

11:67 
—0.1 

18K)4 
4.4 

23:58 
—0.1 

p 

M 

7 

4:87 
4.6 

10:4« 
0.2 

16:55 
4.9 

23:18 
-0.3 

Th 

7 

6:61 
6.8 

12:18 
-0.4 

1930 
4.9 

•  •        • 

•  •        • 

S 

7 

6:18 
5.4 

12:46 
-0.2 

18:68 

4.4 

1 
•    •    •  1 

•         *        • 

Tu 

8 

6:29 
4.9 

11:40 
-0.2 

17-.50 
6.1 

■        •        ■ 
•        ■        ■ 

• 

F 

8 

0:28 
-0.6 

6:86 
5.6 

18KX) 
-0.5 

19:10 
4.8 

• 

S 

8 

0:43 
-0.1 

6:58 
5.4 

13:80 
-0.2 

19.31  ! 
4.3 

£ 

W 

9 

0:02 
—0.6 

6:17 
6.8 

12:81 
-0.5 

18:40 
5.8 

S 

9 

1X» 
-0.4 

730 
6.6 

18:46 
-0.6 

19:56 
4.7 

S 

M 

9 

1:30 
0.0 

7:42 
6.4 

14:18 
—0.2 

2032  . 
4.2 

• 

Th 

10 

0-.60 
-0.7 

7K« 
6.6 

13:18 
-0.7 

19:27 
6.3 

s 

10 

1:50 
—0.8 

8K)4 
6.5 

14:30 
—0.4 

20:40 
4.5 

Tu 

10 

2:10 
0.2 

834 
6.2 

14:66 
-0.1 

21:05  1 
4.0  ' 

F 

11 

1:84 
-0.7 

7:46 
6.6 

14:06 
—0.7 

20:13 
6.1 

M 

11 

2:82 
0.0 

8.47 
5.4 

16:14 
-0.2 

2133 
4.2 

W 

11 

2:50 
0.5 

9K)6 
6.0 

15:35 
0.0 

21:45 
3.9 

S 

12 

2:17 
.  —0.6 

8:80 
6.6 

14:50 
—0.6 

20:58 
4.9 

S 

Tu 

12 

8:13 
0.8 

9:80 
5.1 

15'^ 
0.0 

22:06 
4.0 

Th 

12 

3:28 
0.7 

9:47 
4.7 

16:15 
0.2 

22.24  I 
3.8 

§ 

13 

2:68 
-0.8 

9:12 
6.6 

15  J4 
—0.4 

21:43 
4.6 

W 

13 

3:54 
0.6 

10^3 
4.8 

16:42 
0.2 

22:52 
3.7 

F 

13 

4:06 
0.8 

10:26 
4.6 

16:66 
0.8 

23H)2 
8.7  1 

M 

14 

3:41 
0.0 

9:67 
5.2 

16:21 
-0.1 

22:30 
4.2 

Th 

14 

4:86 
0.9 

10:67 
4.5 

1739 
0.4 

23:40 
8.6 

A 

S 

14 

4:46 
1.0 

11.-06 
4.2 

17:84 
0.4 

23:44  , 
3.7 

Tu 

15 

4.23 
0.4 

10:48 
4.9 

17:10 
0.2 

23:20 
8.8 

F 

15 

6:21 
L2 

11:46 
4.2 

18:17 
0.6 

•  •               B 

•  ■                • 

s 

15 

5:30 
1.1 

11:47 
4.0 

18:16 
0.6 

•  •         • 

1 

•  •         « 

S 

W 

16 

5:06 
0.8 

11:32 
4.5 

0.5 

•  •        • 

•  ■        • 

A 

3) 

S 

16 

0:80 
8.6 

6:15 
1.8 

12:36 
4.0 

19K)6 
0.7 

1> 

M 

16 

0:80 
8.8 

6:22 
1.1 

12:32 
3.8 

18:67  ' 
0.6  j 

D 

Th 

17 

•      0:18 
8.6 

6:00 
1.1 

12:26 
4.2 

18:57 
0.7 

s 

17 

1:25 
8.6 

7:16 
L8 

13:80 
8.8 

19:65 
0.8 

E 

Tu 

17 

1:20 
4.0 

730 
1.1 

13.32 
3.7 

19:43 
0.6 

F 

18 

1:16 
3.4 

7:00 
1.3 

13.'22 
4.0 

19:56 
0.9 

M 

18 

2:18 
8.7 

8:18 
1.2 

14:26 
8.8 

20:44 
0.7 

W 

18 

2:13 
4.2 

830 
1.0 

14:18 
3.7 

aOU0 
0.6 

A 

S 

19 

2:19 
8.4 

8K)7 
1.8 

14:22 
8.9 

20:51 
0.8 

E 

Tu 

19 

8.-08 
4.0 

9:16 
1.0 

16:19 
8.8 

21:82 
0.6 

Th 

19 

8K)6 
4.4 

9:23 
0.8 

16:16 
8.7 

2137 
0.6 

s 

20 

3:17 
8.6 

9:12 
L2 

16:19 
3.9 

21:42 
0.7 

W 

20 

8:64 
4.8 

10:10 
0.7 

16:10 
8.9 

22:18 
0.4 

F 

20 

8:68 
4.7 

10.32 
0.6 

16:16 
8.9 

2230 

0.3  i 

M 

21 

4.H)6 
8.8 

10:06 
1.0 

16:14 
4.0 

22:27 
0.6 

Th 

21 

4:40 
4.6 

10:69 
0.4 

17:00 
4.1 

23.-01 
0.2 

S 

21 

4:61 
6.0 

11:15 
0.2 

17:16 
4.0 

23:12  , 
0.2 

Tu 

22 

4:44 
4.1 

10-.53 
0.7 

16:58 
4.2 

23:08 
0.4 

F 

22 

5.*25 
4.9 

11:46 
0.1 

17:46 
4.2 

28:45 
0.1 

8 

1 

22 

5:43 
6.3 

12:10 
—0.1 

18:10 
4.2 

•         •        • 

.     .    .  j 

E 

W 

23 

5:28 
4.4 

11:37 
0.4 

17:41 
4.3 

23:47 
0.2 

S 

23 

6K)9 
6.2 

12:32 
-0.1 

18:32 
4.3 

■  •         • 

■  •         ■ 

N 

o 

M 

23 

0H)6 
0.0 

6i» 
5.6 

13:00 
—0.3 

19:02  ' 
4.8 

Th 

24 

6:00 
4.7 

12:18 
0.1 

18.-20 
4.4 

•  •         * 

•  •        ■ 

O 

§ 

24 

0-.30 
0.0 

6:55 
6.4 

13:19 
—0.3 

19:18 
4.4 

Tu 

24 

0:58 
0.0 

738 

5.6 

18:50 
—0.5 

19:56 
4.5 

o 

F 

25 

0:24 
0.0 

6:41 
5.0 

12:59 
—0.1 

19:00 
4.5 

M 

25 

1:14 
0.0 

7:40 
6.5 

14:05 
—0.4 

20H)5 
4.4 

p 

W 

25 

1:60 
-0.1 

8:18 
6.6 

14:40 
-0.6 

20:48 
4.5 

S 

26 

1:01 
0.0 

7:20 
6.2 

13:40 
—0.2 

19:40 
4.5 

N 

Tu 

26 

2.D0 
0.0 

837 
5.5 

15:66 
—0.4 

20:55 
4.8 

Th 

26 

2:43 
-0.1 

9H>& 
6.6 

15:81 
-0.6 

21:40 
4.6 

s 

27 

1:88 
0.0 

8KK) 
6.3 

14:21 
-0.3 

20:20 
4.4 

W 

27 

2:49 
0.1 

9:15 
6.3 

16:46 
—0.3 

21:47 
4.3 

F 

27 

8.-87 
0.0 

9:56 
6.4 

16.32 
-0.5 

22:32 
4.6 

M 

28 

2:17 
0.0 

8:42 
5.3 

15:06 
-0.2 

21.-02 
4.3 

P 

Th 

28 

3:41 
0.3 

10:07 
6.1 

16:86 
—0.2 

22:48 
4.2 

S 

28 

4:32 
0.2 

10:50 
6.1 

17:18 
—0.4 

2838 
4.6 

1 

Tu 

29 

2:69 
0.2 

9:28 
5.1 

15:53 
—0.1 

21:50 
4.2 

F 

29 

4:88 
0.6 

11:02 
4.9 

17«2 
—0.1 

28:46 
4.2 

H 

29 

6:81 
0.8 

11:46 
4.8 

18:05 
-0.2 

•  •        • 

•  •        ■ 

N 

W 

30 

3:44 
0.4 

10:17 
6.0 

16:44 
0.0 

22:43 
4.0 

S 

30 

5:42 
0.6 

12K)2 
4.7 

18:29 
0.0 

•  •        • 

•  •        • 

E 

M 

30 

036 
4.6 

6.88 
0.4 

12:42 
4.6 

19:00 
0.0 

Th 

31 

4:38 
0.6 

11:12 
4.7 

17:42 
0.2 

23:48 
3.9 

Tu 

31 

1.32 
4.6 

7«7 
0.6 

13:48 
4.8 

19-.56 
0.1, 

ac 
fn 
is 
ai 

fa 

eq 

Thetid 
K)nipari8i 
>m  Mean 
2.3  feet  b 
nlnus  (- 

The  tin 
.m.),all 

#,  new 
uator;  A 

ies  are  placed  in  the  order  of  occurrence,  wil 
Dn  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  sound 
leiow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  ca8e  si 

ae  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

'  moon;  }),  Islquar.;  Oi  'ull  moon;  ({[,  8d< 
,  P,  moon  in  apogee  or  perigee. 

bh  their  times  on  the  flr^t  line  and  heights  o 
:her  it  is  high  or  low  water.    The  heights,  ii 
lings  on  the  Coast  and  Geodetic  Survey  Chi 
water,  add  the  tabular  height  to  the  sound! 
ibtract  it. 

W.:  0>>  is  midnight,  12i>  is  noon;  all  hours  1( 
n  diminished  by  12  give  the  times  after  noon 

luar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
Q  feet  and  tenths,  are  reckoned 
Birts  for  this  region,  and  whicth 
LUgs  given  on  the  chart,  unless 

»B  than  12  are  in  the  forenoon 
;  for  instanc  e,  16:47  is  8:47  p.  m. 

farthest  noi^^  or  south  of  the 

1 1 

I 


PHILADELPHIA  (Oheetnut  Street  Pier),  PENNSYLVANIA,  1912. 


JAHHARY. 

^ 



~- 



— 

1 

D%7ot— 

Time  uid  Bellbt  of  Blgb  and 

I 

W. 

Ho 

1 

M 

1 

a 

««  ».  «» 

I 

Tu 

2 

b-ta 

ll;GO      lOflO    .    .    . 

c 

N 

W 

3 

0:12 

7«0     12;4S      19:58 

9 

Th 
F 

4 

4.e 

1£4 

0.2        8.2        0.0 

8JM      14:26      21:41 

i  ^ 

6 

4.7 

0.0        9.1      -0.2 

fl 

'  s 

7 

ssa 

"o*     VI     ^1 

M 

8 

4ft7 

lliB2      W:M    .    .    . 

E  Tu 

9 

_0:04 

6^:20      12:^    '  nM 

« 

W 

10 

OJSl 

8:14      18:18      18:38 

8 

10 

Ti 

7:38 

1433 

4.5 

C 

s 

10 

122       6:48 
0.S        5.3 

^^ 

19:10 

I  Th 

11 

^^ 

™  .^   .^» 

8 

11 

2-A1 

■3 

15:28 

20:62 

« 

M 

11 

2:12       7:45 

"0^ 

4.2 

|P 

12 

230 

8<B      IBOT      20:38 

M 

12 

8:43 

0:27 

1828 

21:62 

A 

Tu 

12 

3:08       8:45 
0.6        5.2 

16:48 

21:16 

1  g 

13 

1:23 

»OT      18*6      21:33 

S 

Tu 

13 

4SB 

loas 

1722 

22:15 

W 

13 

'0I 

22:1s 

i' 

14 

6.1 

lOKW     11:02      22:28 
6.4        O.S         4.4 

A 

W 

14 

6.4 

6.4 

4s 

23:35 

Th 

14 

5«2      10:40 

"0I 

13M 

M 

15 

S:1B 

lim      n-£S     2Btl8 

Th 

IS 

F 

15 

6:66      11:29 

18;M 

23:51 

iTa 

16 

•s 

tI  4;  :  :  ■ 

F 

16 

oao 

7=20 

'^ 

l»:ia 

8 

16 

65        6.5 

4s 

fiw 

17 

il 

V?    "ft.^     "o" 

S 

17 

Vs 

*o^ 

^'^ 

^0" 

8 

17 

036       732 

12J* 

20H» 

Ixb 

18 

»■« 

7:47      13:12      20:25 

• 

8 

18 

i;4o 

S:4S 

21:15 

• 

M 

18 

1:14       8:^ 

"il 

"i'S 

•    F 

IS 

4.3 

0.e        6.6         0.3 

M 

19 

'^ 

5 

4J 

21*2 

E 

Tu 

19 

1A2       8:68 

41 

21 «] 

1  ® 

20 

2:06 

*ol    "5I    'Vs 

E 

Tu 

20 

aj» 

9j57 

>5|1S 

22^=J7 

W 

20 

T,-  T. 

'\% 

21  ai 

1  s 

21 

1:13 

0.-48      15*2      22;as 

W 

21 

8:34 

losn 

15:44 

22:57 

Th 

21 

2223 

0.6 

M 

22 

'ca 

it^     ""^     SijW 

Th 

22 

Vb 

*'o^ 

^^6^ 

28.-22 

F 

22 

3:60      10:6! 

'Vo 

22:42 

Tn 

23 

4D2 

10:47      18:17      2S.2S 

F 

23 

4:60 

11:83 

17:20 

23:4S 

S 

23 

5.8        6.7 

'Ti 

23:18 
0.7 

E    W 

1 

24 

s 

11:02      17^10      29:M 
0.8        5.4         0.6 

8 

24 

^^ 

13S» 

18:12 

8 

24 

625      1233 

17:60 
4.4 

iTh 

25 

6.1 

11:43      17:47    .    .    . 

s 

8 

25 

°o^ 

T* 

"0I! 

10:10 

I 

M 

25 

0:09       6:20 
0.8        8.4 

13:35 

18:50 

J  ^ 

28 

oa» 

6a>      12:38      18:40 

M 

26 

1:28 

7:47 

14:54 

2020 

Tu 

26 

1:31       725 

14:46 

20:01 

i]  8 

27 

1:06 

6.3         6.0         4.6 

N 

Tu 

27 

2:68 
0.8 

rl 

'T. 

2133 

W 

27 

2:50      8:38 

16:62 

21:*n 

» 

38 

1:00 

W 

28 

'V? 

22:38 

P 

Th 

28 

6.6        5.2 

'Ti 

22^3 

M 

29 

SfflS 

»;2S      18:10      2l;B3 

Tb 

29 

'k 

'^i 

18:19 

T5 

F 

29 

5:15      10:69 

"0^ 

23:22 

Tu 

30 

*oi 

10:80      17:38      22.57 
S.fl        0.6         4.3 

S 

30 

6;16      11:65 
0.1        S.5 

18:48 

K    W 

31 

•S 

11^2      18.42      23:55 

,|3. 

0:15       7  KB 

"5" 

-6.1 

The  tia 

e\ow  mean  sea  level.     To  And  the  depth  o 
nii9|-)9lgiilBbeIure(bebelght,  In  whic 

W.:  0M«  midnight.  12* 
dlmiiiiBhodb7l2giva 

line  and 

licttibts  □ 
ligtiw.  1 

n  Ihe  wcond  line  of  each  daj: 
n  (teland  tenths,  are  reckoned 
U  hi  IhlK  region,  and  which 
undlDgB  given  OQ  the  chart, 

^  than  12  are  In  the  forenoon 
for  Instance,  15:47  Is  3:47  p.  m. 

er.    The 
Bodetlc  Sii 
r  height 

•qiutar:  A 

tnoon:  J,  1»  qu*r.;  0.  lu"  moon;  C.  M 

quar.;  E, 

moonc 

□  the  equator:  N ,  s.  moon 

fftrtheat  aorth  0 

■outh 

of  the 

PHILADELPHIA  (Cheetnut  Street  Pier),  PENNSYLVANIA,  1912. 




Ihand 

o 

M 

1 

T. 

-6.3 

"S 

20:25 
-0.2 

c 

w 

1 

5.7 

^. 

To 

30:48 
—0.0 

S 

8 

1 

T, 

Sl42 

14:40 

%'Si 

Tu 

2 

Tt 

-i*4 

uao 

—6.2 

Th 

2 

3:00 
5.S 

J?2 

"^ 

0.1 

8 

2 

6.8 

0.2 

4.3 

22:28  1 
0.8 

W 

3 

^ 

S:40 

"S 

21:53 

F 

3 

?, 

10D4 

15OT 

21:10 

M 

3 

T. 

11  KM 

IBM! 

23sn 

Th 

4 

^7 

10:25 

B.1 

^fo 

8 

4 

6.7 

6.1 

4.6 

0.4 

A 

Tu 

4 

6.6 

■K 

18:41 

23:46 

F 

5 

8*7 

11:10 

ie:is 

28:20 

B 

8 

5 

4.48 

1138 

WM 
4.4 

^6!« 

W 

6 

4:68 

12:30 

"^i 

:  :  : 

8 

S 

11:54 

0.2 

4.6 

M 

6 

4:<g 
6.5 

■a 

"i'S 

Th 

6 

T. 

r! 

"6!S 

18:17 

8 

7 

°0% 

sao 

13M 
0.4 

4.4 

* 

Tu 

' 

VI 

'" 

13:63 
0.5 

4.8 

c 

P 

7 

6.2 

*5." 

13:42 
0.6 

19:10 

6 

U 

8 

T. 

"3 

1833 

W 

' 

'S 

T, 

13:38 

18:53 

4.3 

S 

8 

IfiJ 

728 

t4:3S 

OiE 

"0 

5 

Tu 

9 

o.^ 

6.2 

6.8 

ISJM 

c 

Th 

9 

IM 
0.0 

6.2 

14:29 

o.« 

W:M 

E 

8 

» 

0.8 

8:27 
5.0 

"Vl 

2H»7 

W 

10 

i»i 

8:00 

IBMM 

20-.33 
1.8 

F 

10 

2:45 

8:12 

16:17 

20:68 

M 

10 

8:47 

2:28 

18:10 

22:16 

Th 

11 

S27 

'K 

18:00 
0.5 

4.4 

S 

11 

AM 
0.8 

S 

isas 

0.4 

21*1 

Tu 

11 

4*0 

1037 

17:10 

22:57 

f;i2 

0.7 

'Ti 

ie:5& 

22:30 

E 

s 

12 

4:36 

^■5." 

"flls 

12:42 

W 

12 

^0" 

4.3 

6.4 

5.8 

8 

13 

5:18 

'n 

"Il 

2320 

M 

13 

S 

um 

"^ 

23:30 

Th 

13 

6:63 

12:10 

ISM 

8 

14 

0.4 

6.3 

18:35 
0.8 

Tu 

14 

'0^ 

"*2 

6.8 

F 

14 

0:87 
8,0 

6.2 

4.7 

19:48 

E 

m!i5 

0:08 

«:5S 

12M 

1031 

W 

16 

0:16 

7:18 

12*7 

18:27 

? 

S 

15 

135 

*o^ 

18j47 

30:40  ' 

Tu  16 

6.4 

0.2 

6.8 

0,3 

• 

Th 

16 

5.B 

8M 
0.2 

5.0 

20:12 
0.4 

P 

8 

16 

6.2 

9S5 

0.0 

Mas 

2132 

• 

W  17 

fi.e 

"o." 

^Ti 

WM 

F 

17 

1:43 

02 

"4^ 

"o°S 

M 

17 

8KI2 
S.2 

1033 

4.8 

2235  1 
0.3 

Th  18 

T. 

'^l 

"^^ 

"S 

8 

18 

T^ 

8:4B 

14:50 

21:46 

To 

18 

3W 

11:18 

18:15 

23:18 

F'l9 

fl 

0.S 

i5ao 

0.0 

N 

8 

19 

%^i 

10:39 

15:37 
4.5 

22S4 

W 

19 

M 

13K>2 

4.6 

820 

8:30 

10-.50 

16-.58 

»M 

M 

20 

4*2 

11:30 

16:28 

28.-3« 

Th 

20 

0:15 

6» 

12*2 

4.7 

8,21 

6.8 

6.6 

4.5 

28:25 

Tu21 

H" 

12:21 

4,3 

1 

F 

21 

6.3 

8:35 
6.3 

15:43 

19«S' 

i 

M'22 

Bfl7 

VI 

"i^ 

W 

22 

0:26 

6:50 

"0'! 

"il 

S 

22 

Tz 

'5^ 

'VJ 

5.0, 

Tu  23 

"o^ 

T. 

0-7 

18^7 

3) 

Th 

23 

1^ 
0.6 

6.3 

6.3 

T5 

8 

23 

T> 

8:40 

1638 

21^12 

1 

W 

24 

^0^ 

y1 

"^ 

1»:48 

F 

24 

Ti 

Tl 

163M 

3038 

M 

24 

"s 

>:40 
4.7 

1833 

5.4  1 

Th 

25 

iM 

8.-M 

15:30 

4.4 

E 

S 

^ 

3:88 

r. 

WflO 

21:42 

Tu 

25 

6D3 

1036 

17:18 

^^l\ 

F 

26 

0^ 

5.1 

6.4 

4,7 

8 

26 

Ti 

6.0 

0.1 

5.S 

W 

26 

0.1 

1135 
4.6 

61 

»^| 

1  s 

27 

tl 

"*5l 

"o't 

23M 

M 

27 

5:85 

11:06 

"6*0 

2S33 

Th 

27 

8:59 

12:10 

VIM 

EJS 

28 

557 

"5^ 

^^6'S 

6.4 

Tu 

28 

0.0 

4.B 

18:41 

S 

F 

28 

5.7 

6.1 

4,8 

19*6 

!M 

29 

-Tl 

'^6^ 

i2)" 

W 

29 

OSl 

^1 

4.7 

"0^ 

0 

8 

29 

6.6 

8:34 

1338 
4.3 

30:40 

0.4  j 

Tu 

30 

0:43 

7:45 

\^ 

19^7 

0 

Th 
F 

30 
31 

■a 

1:48 

8:13 

1821 
4.4 

20:17 
6.2 

8 

30 

'S 

T, 

14:17 
4.S 

2133 

ThelM 

frSrSta'n* 
!.«[eetbcl 

e«  ai«  placed  In  the  order  ol  nccurrence.  wl 
on  of  consecutive  heights  will  iiidieate  whe 
Low  Water,  which  Is  the  datum  ol  wundl 

Tlgn'Sb^rat'hehe^i^hTlnwIiicf'ca^su 
e  used  Is  Eastern  Blandard.  75rh  meridian 
greatetare  In  the  aflemoon  (p.  m.)Bnd  whe 
moon:  J   Irt  quar.;  O,  tnll  moon:  €.  8d  1 
P,  moon  In  apogee  or  perigee. 

h  their  times  on  the  llrst  line  and  hetghw 
her  il  la  high  or  iow  water.    The  heights,  i 

ter,  add  the  tabular  height  tu  the  toundln 
tract  il. 

1  diminished  h]-  12'glve  the  times  alter  noon 
uar,;E,  moonon  tbeeqoalor;  N,  8,  moon 

n  the  second  line  of  each  daf: 
feel  and  tenths,  are  t«rlioned 
m  [or  this  region,  and  which  Ii 
!t  given  on  the  chart,  utiles  ft 

toithen  aonh  or  tooih  of  the 

PHILADELPHIA  (Cheetnat  Street  Pier),  PENNSYLVANIA,  1912. 


95 


JULY. 

AUGUST. 

SEPTEMBER. 

\ 

• 

i 

.a 
Ia 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
M 

Mo. 

1 

W. 

Th 

Mo. 

1 

W. 

s 

Mo. 

1 

2:40 
6.6 

9:68 
0.8 

14:65 
4.8 

22K» 
0.7 

8:25 
5.6 

10:42 
0.4 

16:46 
4.8 

22:43 
0.8 

4:14 
5.2 

10:62 
0.6 

16:37 
5.4 

23K» 
0.8 

Tu 

2 

8:16 
6.6 

10:86 
0.4 

16:88 
4.4 

22:40 
0.9 

E 

F 

2 

4:02 
6.4 

11:13 
0.5 

16:24 
5.0 

28:00 
0.8 

M 

2 

4:67 
6.0 

11:05 
0.6 

1724 
6.5 

23:48 
0.8 

W 

3 

8-.60 
6.6 

11:13 
0.4 

16:14 
4.6 

28:14 
0.9 

s 

3 

4:42 
6.4 

11:42 
0.5 

17:07 
6.2 

28:20 
0.8 

Tu 

3 

6:43 
4.8 

11:48 
0.6 

18:14 
5.6 

■  •        • 

■  •        • 

Th 

4 

4:28 
6.6 

11:49 
0.4 

16:66 
4.7 

28:46 
0.8 

S 

4 

5:25 
5.2 

12:00 
0.6 

17:54 
5.8 

•        •        • 

■        ■        • 

c 

VV 

4 

0:47 
0.9 

6:38 
4.5 

12:46 
0.7 

19:14 
5.4 

1 

F 

5 

5:10 
6.4 

12:22 
0.6 

17:40 
4.8 

•  •         ■ 

•  •        • 

c 

M 

5 

0:16 
0.8 

6:13 
6.0 

12:80 
0.6 

18:48 
6.8 

N 

Th 

5 

2:10 
1.0 

7:42 
4.2 

18:47 
0.8 

2021 
5.8 

£ 

S 

6 

0:07 
0.8 

6:57 
6.3 

12:58 
0.4 

18:31 
6.0 

Tu 

6 

1:06 
0.9 

7:06 
4.7 

13:17 
0.6 

19:46 
6.4 

F 

6 

3:29 
1.0 

8:67 
4.1 

15:81 
0.8 

21:83 
5.3 

c 

s 

7 

0:64 
0.8 

6:48 
6.1 

13:34 
0.5 

19:26 
6.1 

W 

7 

221 
0.9 

8:11 
4.6 

14:20 
0.6 

20:50 
6.4 

S 

7 

4:52 
0.8 

10K)7 
4.2 

16:51 
0.6 

22:43' 
5.5 

M 

8 

1:47 
0.8 

7:45 
4.9 

14:16 
0.5 

20:24 
6.3 

Th 

8 

8:47 
0.9 

9:20 
4.8 

16:48 
0.7 

21:57 
6.5 

s 

8 

6:47 
0.5 

11:07 
4.4 

18KX> 
0.8 

23:46 
5.6 

Tu 

9 

8:00 
0.8 

8:47 
4.7 

16:12 
0.6 

21:25 
5.5 

N 

F 

9 

6K)2 
0.8 

10:26 
4.8 

17K)8 
0.6 

23K)2 
6.7 

P 

M 

9 

6:45 
0.3 

12:06 
4.8 

19:01 
0.0 

•  •        • 

•  •        • 

W 

10 

4:00 
0.8 

9:60 
4.6 

16:15 
0.5 

22:24 
6.6 

S 

10 

6:09 
0.6 

11:26 
4.4 

18:18 
0.5 

•  •        • 

•  •               B 

• 

Tu 

10 

0:88 
6.8 

7:87 
0.0 

12:66 
6.1 

19:67 
—0.2 

Th 

11 

6:23 
0.7 

10:50 
4.6 

17:22 
0.6 

23:23 
6.8 

§ 

11 

0:01 
6.9 

7K» 
0.8 

12.-21 
4.6 

10:17 
0.2 

E 

W 

11 

1:28 
6.8 

827 
-0.2 

18:44 
5.4 

20:48 
-0.3 

' 

F 

12 

6:30 
0.6 

11:46 
4.6 

18:30 
0.5 

•  •        • 

•  ■        • 

P 

• 

M 

12 

0:65 
6.0 

8K» 
0.0 

13:18 
4.8 

20:12 
0.0 

Th 

12 

2:14 
5.8 

9:12 
^0.3 

14:82 
5.6 

21:38 
-0.4 

N 

S 

13 

0:18 
6.0 

7:30 
0.3 

12:40 
4.6 

19:30 
0.4 

Tu 

13 

1:46 
6.1 

8:62 
-0.2 

14K)8 
6.0 

21:05 
-0.2 

F 

13 

2:69 
6.6 

9:69 
-0.3 

15:17 
5.7 

22:26 
-0.4 

• 

s 

14 

1:10 
6.2 

8:24 
0.1 

13:30 
4.7 

20:27 
0.2 

W 

14 

2:84 
6.0 

9:40 
-0.8 

14:50 
5.2 

21:67 
-0.8 

S 

14 

3:43 
5.4 

10:42 
—0.2 

16:04 
5.7 

28:18 
—0.2 

1 

M 

15 

2.-00 
6.2 

9:16 
0.0 

14:18 
4.8 

21  .-20 
0.2 

E 

Th 

15 

8.-22 
6.9 

10:26 
—0.8 

16:40 
6.4 

22:46 
-0.3 

s 

15 

4:27 
6.2 

11:28 
-0.1 

16:50 
6.6 

•  •        • 

•  •        • 

1 

Tn 

16 

2:60 
6.2 

10:06 
-0.2 

16:06 
4.8 

22:12 
0.0 

F 

16 

4K)S 
5.7 

11:12 
—0.3 

16:31 
6.4 

28:36 
-0.2 

M 

16 

0K)2 
0.0 

6:11 
4.9 

12:18 
0.1 

17:87 
5.6 

W 

17 

3:39 
6.0 

10:62 
-0.2 

16:60 
6.0 

28:06 
-0.1 

S 

17 

4:65 
5.4 

11:67 
-0.2 

17:18 
6.4 

•        •        • 

«        ■        • 

Tu 

17 

0:60 
0.2 

6:59 
4.6 

13K)2 
0.2 

18:28 
5.4 

Th 

18 

4:28 
5.8 

11:38 
-0.2 

16:62 
5.0 

23:57 
0.0 

s 

18 

0:20 
0.0 

6:42 
6.1 

12:48 
-0.1 

18:08 
5.4 

i 

W 

18 

1:40 
0.4 

6:52 
4.4 

18:64 
0.4 

19:25 
5.2 

E 

1 
J 

F 

19 

5:18 
6.6 

12:25 
—0.2 

17:44 
6.1 

•        •        • 

■        ■        ■ 

}) 

M 

19 

1:17 
0.2 

6:32 

4.8 

18:38 
0.1 

19.-08 
6.3 

Th 

19 

2:34 
0.5 

7:53 
4.2 

14:50 
0.5 

2024 
5.1 

8 

20 

0:60 
0.1 

6:10 
5.3 

18:14 
-0.1 

18:39 
5.2 

Tu 

20 

2:12 
0.3 

7:80 
4.5 

14:26 
0.2 

20Kn 
5.8 

F 

20 

8:28 
0.5 

8:57 
4.2 

15:47 
0.6 

21:27 
5.2 

D 

S 

21 

1:46 
0.2 

7:07 
6.0 

14:04 
0.0 

19:37 
6.2 

W 

21 

8:18 
0.4 

8:80 
4.3 

16:22 
0.3 

21:05 
5.2 

A 

S 

21 

4:24 
0.5 

9:57 
4.8 

16:45 
0.5 

22:28 
6.2 

M 

22 

2:40 
0.3 

8:07 
4.7 

14:57 
0.1 

20:38 
5.3 

S 

Th 

22 

0.5 

9:32 
4.2 

16:20 
0.3 

22.-06 
6.3 

s 

22 

5:18 
0.4 

10:60 
4.5 

17:38 
0.4 

23:13 
6.3 

Tu 

23 

8:40 
0.4 

9K)6 
4.6 

16:63 
0.2 

21:40 
6.3 

F 

23 

5K)2 
0.4 

10:28 
4.2 

17:17 
0.4 

28.-00 
5.3 

M 

23 

6K)9 
0.8 

11:88 
4.7 

18:29 
0.4 

23-.68 
5.8 

1 

W 

24 

4:38 
0.4 

10.*08 
4.3 

16:49 
0.2 

22:39 
5.4 

S 

24 

6:57 
0.3 

11:20 
4.8 

18:12 
0.8 

28:48 
5.4 

Tu 

24 

6:68 
0.2 

12:21 
4.9 

19:18 
0.3 

•        ■        • 
>        •        • 

1 

Th 

25 

5:36 
0.3 

10:57  . 
4.2 

17:46 
0.2 

23:31 
5.5 

A 

s 

25 

6:48 
0.2 

12.-08 
4.4 

19Kn 
0.3 

•  •        ■ 

•  ■        • 

W 

25 

0:40 
6.4 

7:42 
0.2 

13:00 
5.0 

20:18 
0.8 

s 

F 

26 

6:30 
0.2 

11:47 
4.3 

18:40 
0.8 

•  •        ■ 

•  ■        • 

M 

26 

0:31 
6.6 

7:85 
0.2 

12:50 
4.6 

19:48 
0.4 

E 

O 

Th 

26 

1:20 
6.4 

822 
0.3 

13:37 
5.2 

20:41 
0.4 

t 

S 

27 

0:18 
6.5 

7:20 
0.2 

12:38 
4.3 

19:30 
0.3 

o 

Tu 

27 

1:11 
5.5 

8:18 
0.2 

13:80 
4.7 

20:30 
0.4 

F 

27 

1:69 
6.3 

9-01 
0.4 

14:13 
5.4 

21:20 
0.4 

2 

s 

28 

1:00 
6.6 

8.-08 
0.1 

13:16 
4.3 

20:16 
0.4 

W 

28 

1:48 
6.6 

8:58 
0.2 

14:06 
4.8 

21:10 
0.6 

8 

28 

2:33 
6.2 

9:85 
0.6 

14:50 
5.6 

21:56 
0.5 

■ 

M 

29 

1:39 
6.6 

8:51 
0.2 

13:64 
4.4 

20:59 
0.5 

E 

Th 

29 

2:28 
5.6 

9:36 
0.3 

14:42 
5.0 

21:45 
0.6 

S 

29 

3:10 
6.1 

10:02 
0.6 

16:31 
6.6 

22:81 
0.6 

Tu 

30 

2:16 
6.6 

9:81 
0.2 

14:81 
4.6 

21:38 
0.6 

F 

30 

2:58 
5.4 

10:09 
0.6 

16:17 
6.2 

22:15 
0.7 

M 

30 

3:60 
4.9 

10:40 
0.6 

16:13 
5.7 

23:12 
0.8 

W 

31 

2:49 
6.5 

10:08 
0.3 

15:08 
4.6 

22:18 
0.7 

S 

31 

8:36 
5.8 

10:38 
0.5 

15:65 
6.3 

22:60 
0.7 

Th 
day;  a 
reckoi 
and  w 
chart, 

Tl 
(a.XQ. 

equati 

ieti<! 
con 
led  J 
hich 
unl< 

tetl] 
).all 

ne^ 
>r;  A 

lee  are  placed  in  the  order  of 
ipariflon  of  conaecntive  heights 
From  Mean  Low  Water,  which 
is  2.6  feet  helow  mean  sea  leve 
KB  a  minus  (-)  sign  is  before  it 

me  used  is  Eastern  Standard,  76 
greater  are  in  the  afternoon  (p. 

rmoon;  2)ilfitquar.;  O.  full  m 
I,  P,  moon  in  apogee  or  perigee. 

occi 
wU 
istl 
1. 
Leh 

th] 
m.) 

lOOI 

tirrei 
1  in( 
be  d 
Tofi 
eigh 

merj 
,anc 

[ice, 
dicai 
atuE 
nd  t 
t,in 

dian 
Iwh 

,8dt 

with  their  times  on  theflrstll 
te  whether  it  is  high  or  low  wa 
a  of  soundings  on  the  Coast  am 
he  depth  of  water,  add  the  tabi 
whlcn  case  subtract  it. 

I  W.;  Ob  is  midnight,  12i>  is  noon 
en  diminished  by  12  give  the  tim 

l\ua.;  E,  moon  on  the  equator 

nei 
ter. 
i  G 
ilai 

;al 
esfi 

;N, 

Bind 
Tl 
eod( 
•  hei 

Ihoi 
ifter 

S,  I 

heig 
le  h 

ght 

irsL 
nooi 

aooD 

hts  on  the  second  line  of  each 
eights,  in  feet  and  tenths,  are 
Survey  Charts  for  this  region, 
to  the  soundings  given  on  the 

ass  than  12  are  in  the  forenoon 
1 ;  for  instance,  15:47  is  3:47  p.m. 

L  farthest  north  or  south  of  the 

PHILADELPHIA  (Chestnut  Street  Pier),  PEHN8YLVANIA,  1912. 


1 

t  Of  High  and 

18*6      1B24 

0.6         5.0  1 

IflSB      21:40  . 

17Mi       2237 
0.2         4.8- 

UM      23:28 ' 

19:00    ..    . 

6.M    -1-0.1 ; 

1330      20:40 
6.8      —0,1' 

'ft     ""o^ 

1* 

Tb 

10 

6.6 

-0.1 

'Vi 

^. 

8 

10 

2:08 
4,8 

6.0 

14:38 

-6.1 

Tu 

10 

4.4 

T^ 

F 

11 

i:BO 

8:4S 

14:10 

21  :M 

M 

11 

2:48 

9JH 

15:15 

laao 

W 

11 

4.3 

6-6 

15SI      22:50  , 

S 

12 

2:S3 

-6.2 

6,8 

-6.8 

S 

Tu 

12 

'i^ 

0.8 

■s 

23:13 

Th 

12 

"i'l 

^Ts 

5.6         0.J 

8 

13 

S:lft 

'VS 

1B:40 

22:52 

W 

*" 

"iS 

18:37 

^6*8 

F 

13 

4:30 

iia7 

16:47    .     .     . 

M 

14 

a:GS 

6.1 

"  6.7 

23^37 

Th 

4:6S 

12:06 

"S 

k 

S 

14 

63 

4,6 

68         5.4  ' 

Tu 

15 

*i1 

17K»S 

F 

0:39 

0.4 

1.4 

18:0e 

8 

15 

0:47 

12*9      18:17 

^ 

W 

16 

0:13 

537 

12:84 

"S 

5 

S 

1:22 

6:3« 

18:40 

18:48 

H 

M 

16 

64 

4.7 

13:43      ]9*« 

1) 

Th 

17 

0.4 

4.8 

6.6 

5,2 

8 

2:10 

7«4 

»SM 

"l^ 

E 

Tu 

17 

Ti 

4.B 

14:30      20:H 
0.8         5,0 

F 

18 

IM 

4.3 

14:17 

19:42 

M 

0.4 

8:38 

^"o^ 

^6^ 

\V 

18 

2-M 

8:43 

15:49      21*2 

A 

S 

IB 

S 

*tl 

6.7 

5.1 

E 

Tu 

3«) 

•s 

18:16 

21:61 

Th 

19 

8:47 
0.4 

9:40 
5.3 

W27      22«0  ' 

8 

20 

8:48 

0.S 

4.S 

21:40 

W 

20 

4:39 
0,4 

"6*1! 

*^*J 

F 

20 

A!     'U 1 

6.8         4,7 

M 

21 

4:8S 

10:1B 
4.7 

17«l 
0.5 

''S 

Th 

21 

S29 

11:12 

UM 

28:30 

S 

21 

T. 

"^ 

KM      23:47 

Tu 

22 

"^ 

"i^ 

"o^ 

28:21 

F 

22 

6.4 

6.B 

6.1 

8 

22 

T& 

"5" 

'^J :  :  : , 

E 

W 

23 

Vi 

11:48 

18:42 

0 

S 

23 

To 

■3M 

12:42 

'"o" 

0 

M 

23 

OM 

4.8 

7:22 

13«J      20:19  , 

Th 

24 

"il 

6,8 

12:29 
5.4 

6.8 

8 

24 

T> 

'S 

8.0 

2037 

Tu 

24 

4.0 

0.6 

8.1         6.2 

0 

F 

25 

0;« 

7:1B 

18:10 

"o'l 

M 

25 

1:46 

8«( 

14«7 

11:27 

p 

\V 

25 

4'i 

v* 

14:89      22m 

S 

26 

1:M 

s-ia 

4; 

20:67 

>■■ 

Tu 

26 

'i^ 

9:17 

14*1 

22:15 

Th 

26 

Ba» 

T, 

I6as      21:48 

8 

27 

2OT 
B.0 

9:08 

"S 

^VS 

W 

27 

4.5 

1007 

o.» 

0.0 

2gfflt 

0.3 

F 

27 

4.0 

"S 

S.9         0.1  i 

M 

28 

2:48 

>:89 

16^ 

22:25 

'■ 

Th 

26 

Tb 

10:67 

18:28 

23:M 

S 

28 

4.7 

11:46 

17:07    ...  1 

Tq 

29 

s-xt 

4.7 

6.7 

'T. 

41 

F 

2» 

*-S3 

"S 

is 

8 

29 

6,1 

1.7 

12:40      1S:0B  ' 
0.8         5.4  I 

N 

W 

30 

*;!5 

"o!t 

'^6.1 

8 

30 

DM 

6*2 
4.4 

'*!? 

's^ 

? 

M 

30 

0" 

T, 

1338      19:06  1 

Th 

31 

OM 

6:0B 
4.3 

11:25 

17:88 

Tu 

31 

2S» 

T. 

■a  "^ 

Thetid 

w  are  placed  in  Ihe  orde 
n  of  oonsecullve  height 

Uiir'meanNea  level.  V 
Ignis  before  the  helgbl 
e  uaed  la  Eastern  Stand 

moon;  J.latquar.;  O. 
p.  moou  111  apogee  or  J« 

rotooourrenee,  wl 

h  their  tlmea  on  the  flra 
lerltlahlgborlowwal. 

W.:  Otis  midnighM2i  t« 
[idiBiltiI,.hfidbyl2e(ve 
ar.iE.  moon  on  the  eq 

line  and 

el^Jo 

nlbesecondllneofeKhday:  ■ 
feet  and  tenths,  are  reckoned 

:s  given  OD  Che  chart.  anlevH 

for  Inatance,  15:47  la  3:47  p.  m . 
arthest  north  or  louthoftbe  , 

'i 

Th 

larlH 
eai 

-) 

Willi 

'flnd"i 
ln«h 
ard,  76 
Dn(p, 

rlgce. 

di 

C. 

-Sb- 

the 
Idq 

tghf'othe 

noon;  all 
hclimeea 

Igh 
Bou 

■ale. 

BALTIMORE  ( Fells  Point) ,  MARYLAND,  1912. 


JANUARY. 

FEBRUARY. 

10:50 

~ 

4:85 

10:S1 

i 

Dayol- 

™-"15«, 

tol  High  and 

1 

Dayof- 

Time  and  Hel^ 

W. 

Mo. 

W. 

ao. 

M 

1 

0.7 

_^» 

"•i!? 

2834 
0.2 

P 

Th 

I 

om 

4:47 

17:60 

" 

F 

1 

Tu 

2 

'" 

1W» 

"ti 

0 

P 

2 

"0" 

0.8 

ii"!^ 

'*i1 

8 

2 

6.1 

i.o 

11:50 

18:20 

-"^ 

W 

3 

■S 

r. 

IIKH 

— o.a 

18«4 

S 

3 

lao 

fl:40 

12:48 
-0.2 

19:2« 

0 

8 

3 

0*4 

1.1 

iS.^2 

"i1 

9 

rh 

4 

0.2 

•S!? 

-0.2 

1,7 

8 

4 

6.0 

'1" 

^A 

20:10 

E 

M 

4 

1:30 
0.0 

"2 

13:40 

19*0 

F 

6 

1*7 

e:6& 
0.S 

12:50 

10:48 

M 

6 

2:47 

8.-28 

ii" 

20-.S4 

Tu 

5 

2M 

Ts 

-0.1 

2030 

s 

6 

0-1 

T.tO 
0.8 

lS:4e 
-0.1 

41 

E 

Tu 

6 

0.0 

•3 

VI 

21:41 

W 

6 

0.0 

8*2 

1639 

21:oa 

8 

7 

8.-2B 
0.0 

*" 

iiil 

21:18 

w 

7 

6.0 

'?" 

d.i 

^LO 

Th 

7 

S:1S 

i.4 

0.1 

"il 

M 

8 

a 

*« 

16:47 

22M 

Th 

8 

r. 

nw 

17:60 

23:06 

F 

8 

8:51 

10:34 

"0^ 

22SB 

E.Tn 

9 

0.0 

l<h« 

6.1 

23:00 
1.1 

c 

F 

9 

0.0 

"S 

6.8 

23:48 
0.7 

8 

9 

0.0 

LB 

1836 

23:10 

jw 

10 

&27 

11:« 

"o^ 

23HT 

8 

10 

6:08 

"f't 

20:20 

(T 

8 

10 

5:20 

laas 

19:48 

C 

Th 

U 

0.0 

12:40 

n 

8 

11 

0:40 
0.8 

T. 

14:12 

2ias 

s 

M 

11 

0:08 
0.6 

6:16 

1333 

^"61 

F 

12 

OM 

0^ 

18:44 

20;« 

M 

12 

'0^ 

7:66 

15:12 

22:43 

A 

Tu 

12 

'0*6 

7M 

1436 

'T. 

8 

13 

•s 

7:44 

14:47 

22M» 

8 

Tu 

13 

'SI 

8:64 

18:04 

23:32 

W 

13 

220 

8OT 

1530 

22:40 

8 

14 

2.-21 

To 

"*I*1 

is 

A 

W 

14 

0I 

16=49 

Th 

14 

3^:24 

fc28 

16« 

23:15 

M 

15 

8:H 

S:M 

16:36 

Th 

15 

0»B 

Ve 

ioa» 

"w 

P 

15 

T7 

1032 

16:48 

23:48 

Tn 

16 

0.S 

4:Dft 
0.6 

10:10 

'"S 

F 

16 

6.2 

6.7 

11=26 

18W 

8 

16 

0.8 

6.1 

1736 

1;^ 

17 

0:« 

t:W 

10:68 

isnxp 

S 

17 

in» 

6:12 

1206 

18:87 

8 

17 

"o'l 

6:49 

11*6 

18S» 

JTh 

18 

■i"! 

6:46 

11:84 

18:34 

• 

s 

18 

132 

6:57 

12:46 

19^ 

• 

M 

18 

0:88 

630 

12:37 

18:45 

*l  ^ 

19 

MO 

12:M 

19:07 

M 

19 

1:66 

7:32 

'ft 

19:17 

E 

ro 

19 

^6^ 

7SM 

1330 

1930 

S 

20 

2:l» 

T:14 

12:(M 

I0J45 

E 

Tu 

20 

T> 

i.o 

um 

4^ 

w 

20 

ISl 

7:48 

6.1 

i.o 

s 

21 

0.1 

0.8 

■■s 

20:11 

W 

21 

?, 

B:6B 

"t. 

20:58 

Th 

21 

2:01 

0.0 

i.3 

14:60 

20:33 

]m 

22 

3BJ7 

8^ 

14:12 

20:47 

Th 

22 

3:14 

9:36 

16:40 

2135 

F 

22 

Vo 

9:10 

16:44 

21:13 

r 

23 

&S2 

ai 

6.9 

14:54 

2l|^ 

F 

23 

3:48 

10^4 

16:40 

41 

S 

23 

•.'5 

10«1 

16:43 

"A 

e'w 

24 

<:oa 

IftOB 

16:44 

22:04 

S 

24 

434 

11=» 

17:54 

WM 

8 

24 

8*2 

10-.58 

17*2 

22:48 

'iTh 

25 

S 

10:5« 

16:46 

1.0 

J 

8 

25 

6:12 

'^l 

"H 

23:59 

5 

M 

25 

4:43 

12:00 

'S 

6,8 

:  F 

26 

D.O 

"i" 

6.4 

"S, 

M 

26 

•s 

13:80 

^l 

Tu 

26 

'S, 

13:08 
1.3 

2034 

3>    8 

27 

5^ 

12M 

19:60 

N 

Tu 

27 

"0 

aww 

W 

27 

14:14 

'"^ 

8 

28 

0:18 
0.8 

-0.1 

"S 

20:68 

W 

28 

2:18 

8a8 

16:40 

4i 

P 

Th 

28 

'S 

8:32 

16:18 

i 

M 

29 

1:28 

7:4a 

u-Je 

6.4 

Th 

29 

0.1 

-0.1 

1&38 

6.2 

F 

29 

6.9 

Vt 

i.3 

22:58 

Tu 

30 

0.6 

-6.1 

■•s 

23:11 

8 

30 

4:26 

10*0 

17:08 

6.1 

" 

W 

31 

3:42 

9:49 
—0.1 

i.e 

8 

31 

i.i 

-0.1 

17^68 

The  M 

eseteplaeedintheord 

HfE3rS 

neiuedliiEaitemStBnc 

rol^occurrence.wl 

thlhelr  times  on  the  fln 
theritiahlghoriowwa 
RBontheCoaatandGei 
alet,  add  the  tabular  h 

W.:0)'tsinldnlght,12>'l 
ndin,inl8hedb$12Klye 
uar.;  E,  moon  on  thaeq 

t  line  and 

heights 

n  the  second  line  of  each  day; 
nteetand  tenths,  are  reckoned 
a  lor  lb[B  region,  and  which  iB 
ngs  glvcD  on  tbe  chart,  unlen 

13  than  12  are  In  the  forenoon 
torinBt«ncc.l6:471s3:47p.m. 
arthest  north  or  aouthof  the 

(a. 

too 

Tl 

1 

It 

ird.  7.^t 
K,n(p. 

«rlgee. 

nd 
It 

,nd 

ir. 

wh 
ndl 

Otl 

rhe 
8dq 

de'tlc  Sur 
eight  to  th 

elg 

bon 
ter 

nd 
oon 

98 
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a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coa«tand  Geodetic  Survey  Charts  for  this  region,  and  which 
i»  0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  charts  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12h  is  noon;  all  ho'jrs  less  than  12  are  in  the  forenoon 
(a.  m.).  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Istquar.;  Oi  ^ull  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Lnus  (-)  sign  Is  before  the  height,  in  which 

th  their  timen  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ir 
idings  on  the  Coast  and  Geodetic  Survej 
ipth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

»n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reclconed 
r  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

The  tin 
(a.mO.all 

ae  used  is  Eastern  Standard,  75th  meridian  V 
greater  are  in  the  afternoon  (p.  m.)  and  whei 

^.:  Oi^  is  midnight,  12^  is  noon;  all  hours  less 
1  diminished  by  12  give  the  times  after  noon 

than  12  are  in  the  forenoon 
,  for  instance,  15:47  is  3:17  p.m. 

equ 

ato 

new 
r;  A, 

'  moon;  J 
P,  moon 

),  l8tqnar.;0>  'ull  m 
in  apogee  or  perigee. 

oon 

;C. 

3d  ( 

luar.;  E, 

moon  on  the  ( 

equator 

;  N 

,S,  I 

QOOI 

[  farthest  north  or  south  of  the 
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j                                APRIL. 

MAY. 

JUNE. 

1 

Day  of— 

Time  and  Height  of  H]gh  and 
Low  Water. 

O 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day of— 

Time  and  Hei^^btof  High  and 
Low  Water. 

.  w. 

Mo. 
1 

W. 
W 

Mo. 
1 

W. 

Mo. 

1 

E  M 

O' 

1:43 
-0.8 

7:36 
8.1 

14:17 
—0.4 

20.04 
3.1 

1:58 
-0.2 

7:60 
3.2 

14:80 
-0.4 

20:26 
2.9 

S 

S 

SKM) 
0.0 

8:60 
8.1 

15:84 
-0.2 

21:27 
2.6 

Tu 

2 

2:27 
—0.3 

8:20 
8.2 

14:58 
—0.4 

20:50 
3.1 

Th 

2 

2:41 
-0.2 

8:88 
8.8 

15:15 
-0.3 

21:06 
2.8 

» 

2 

8:48 
0.1 

9:82 
3.0 

16:17 
-0.1 

22:10 
2.6 

■ 

W 

3 

8:11 
-0.3 

9:03 
3.8 

15:39 
-0.4 

21-.34 
8.0 

F 

3 

3:25 
-0.1 

9:17 
3.2 

15:68 
-0.3 

21*.63 
2.7 

M 

3 

4:26 
0.2 

10:16 
2.9 

16:58 
0.0 

22^S3 
2.6 

Th 

4 

3:54 
-0.3 

9:47 
3.3 

16:28 
—0.3 

22:18 
2.9 

S 

4 

4K)8 
0.0 

lOKX) 
3.1 

16:41 
-0.2 

22:35 
2.7 

A 

Tu 

4 

5:10 
0.8 

11:00 
2.8 

17:42 
0.0 

23:35 
2.6 

F 

5 

4:37 
-0.1 

10:30 
3.2 

17:10 
—0.2 

23:02 
2.8 

S 

s 

5 

4:52 
0.2 

10:45 
8.0 

17:26 
-0.1 

23:20 
2.6 

W 

5 

5:56 
0.4 

11:45 
2.7 

18.-26 
0.1 

I 

•  •            a 

•  ■             a 

S 

6 

5:21 
0.0 

11:15 
3.0 

17:55 
-0.1 

23:48 
2.6 

M 

6 

5:38 
0.8 

11:30 
2.8 

18:18 
0.1 

•  t        • 

•  •        • 

Th 

6 

0:20 
2.6 

6:45 
0.4 

12:32 
2.6 

19:10 
0.2 

s 

7 

6:10 
0.2 

12:02 
2.9 

18:45 
0.1 

•         •         • 
■          •          a 

A 

Tu 

7 

0:05 
2.5 

6:28 
0.4 

12:16 
2.7 

19:01 
0.2 

c 

F 

7 

1:05 
2.6 

7:35 
0.4 

18:20 
2.6 

19:55 
0.3 

s 

M 

8 

0:36 
2.5 

7:00 
0.4 

12:60 
2.7 

19:37 
0.2 

W 

8 

0:53 
2.4 

7:21 
0.5 

13:07 
2.6 

19:62 
0.3 

S 

8 

1:52 
2.7 

8:27 
0.4 

14:11 
2.5 

20:42 
0.3 

C 

A 

Tu 

9 

1:27 
2.4 

7:57 
0.5 

13:42 
2.6 

20:88 
0.3 

(L 

Th 

9 

1:43 
2.4 

8:17 
0.5 

14:00 
2.5 

20:42 
0.3 

E 

s 

9 

2:88 
2.8 

9:20 
0.3 

15:02 
2,5 

21.-28 
0.3 

W 

10 

2:22 
^3 

8:57 
0.5 

14:40 
2.6 

21:29 
0.4 

F 

10 

2:36 
2.5 

9:12 
0.5 

14:55 
2.5 

21:33 
0.3 

M 

10 

8:28 
2.9 

10:18 
0.2 

15:56 
2.6 

22:15 
0.3 

Th 

11 

3:18 
2.3 

9:55 
0.5 

15:37 
2.5 

22:28 
0.3 

S 

11 

3:26 
2.6 

10:05 
0.4 

16:50 
2.6 

22:20 
0.3 

Tu 

11 

4:18 
8.0 

iL-oe 

0.1 

16:48 
2.5 

23KB 
0.3 

F 

12 

4:10 
2.4 

10:48 
0.4 

16:81 
2.5 

23:12 
0.2 

£ 

s 

12 

4:13 
2.7 

10:56 
0.2 

16:42 
2.5 

23:06 
0.2 

W 

12 

5.-08 
3.1 

11:58 
0.0 

17:40 
2.5 

23:53- 
0.2 

8 

13 

4:50 
2.5 

11:36 
0.8 

17.22 
2.6 

23:55 
0.2 

M 

13 

4:58 
2.9 

11:42 
0.1 

17:30 
2.6 

23:50 
0.2 

Th 

13 

6:00 
3.2 

12:80 
-0.1 

18:83 
2.6 

■            a            * 
a            •             • 

S 

14 

5:43 
2.7 

12.-20 
0.1 

18:10 
2.7 

•  •         • 

•  ■         • 

Tu 

14 

5:44 
3.0 

12:29 
-0.1 

18:17 
2.7 

•         •         • 
«         •         « 

F 

14 

0:68 
0.2 

6:52 
3.8 

13:41 
-0.2 

19:27 
2.6 

E 

M 

15 

0:35 
0.1 

6:24 
2.9 

13:02 
0.0 

18:58 

2.8 

W 

15 

0:32 
0.1 

6:30 
8.2 

13:15 
-0.2 

19:02 
2.7 

t 

S 

15 

1:36 
0.1 

7:44 
8.4 

14:33 
-0.3 

20:18 
2.6 

Tu 

16 

1:18 
0.0 

7:04 
8.1 

13:43 
-0.2 

19:35 

2.8 

•  JTh 

I 

16 

1:15 
0.1 

7:17 
3.8 

14:08 
-0.8 

19:48 
2.7 

P 

s 

16 

2:80 
0.1 

8:38 
8.8 

15:25 
-0.3 

21:12 
2.7 

1 

17 

1:51 
0.0 

7:46 
8.2 

14:27 
-0.8 

20:17 
2.9 

F 

17 

1:58 
0.1 

8:05 
3.4 

14:50 
-0.3 

20:36 
2.7 

M 

17 

3:26 
0.1 

9-Jtl 
3.8 

16:16 
-0.3 

22.-07 
2.7 

(Th 

18 

2:29 
0.0 

8:28 
8.8 

15:10 
-0.3 

20:58 

2.8 

S 

18 

2:43 
0,1 

8:53 
3.4 

15:89 
-0.3 

21:25 
2.7 

Tu 

18 

4:23 
0.1 

10:26 
8.2 

17:10 
-0.2 

28:04 
2.7 

F 

19 

3K)8 
0.0 

9:12 
8.3 

15:55 
-0.3 

21:41 
2.8 

N 

P 

s 

19 

3:33 
0.1 

9:43 
3.8 

16:30 
-0.2 

22:17 
2.6 

W 

19 

5:28 
0.1 

1135 
3.0 

18:02 
-0.1 

m           •           • 

.      .      .  1 

S 

20 

3:49 
0.1 

9:59 
3.8 

16:48 
-0.2 

22:28 
2.7 

M 

20 

4:28 
0.2 

10:86 
3.2 

17:23 
—0.1 

28:12 
2.6 

Th 

20 

0:00 
2.8 

6:25 
0.1 

12:18 
2.9 

18:58' 
-0.1 

8 

21 

4:34 
0.2 

10:48 
8.2 

17:36 
0.0 

23.18 
2.6 

Tu 

21 

5:27 
0.3 

11:32 
3.0 

18:20 
0.0 

•  •         • 

•  •         * 

i 

F 

21 

0:55 
2.8 

7:28 
0.1 

13:20 
2.8 

19:55 
0.0 

N 
P 

M 

22 

5:27 
0.3 

11:42 
8.0 

18:82 
0.1 

•  •         • 

•  •         ■ 

W 

22 

0:12 
2.5 

6:34 
0.3 

12:82 

2.8 

19:20 
0.1 

S 

22 

1:52 
2.8 

StSO 
0.1 

14:22 
2.6 

20:60 
0.0 

Tu 

23 

0:15 
2.4 

6:82 
0.4 

12:42 
2.8 

19:34 
0.2 

D 

Th 

23 

1:13 
2.5 

7:42 
0.3 

13:36 
2.7 

20:20 
0.1 

s 

23 

2:45 
2.9 

9:82 
0.1 

15.-23 
2.5 

21:46 
0.0 

1> 

W 

24 

1.-20 
2.4 

7:46 
0.4 

18:47 
2.7 

20:40 
0.3 

F 

24 

2:15 
2.6 

8:51 
0.2 

14:43 
2.6 

21:20 
0.1 

M 

24 

8:45 
2.9 

10-.81 
0.1 

16:30 
2.5 

22:38 
0.1 

Th 

25 

2:30 
2.4 

9:02 
0.4 

14:57 
2.6 

21:46 
0.2 

E 

S 

25 

8:14 

2.7 

9:58 
0.1 

15:50 
2.6 

22:17 
0.1 

Tu 

25 

4:86 
2.9 

11:26 
0.1 

17:16 
2.4 

28:31  ' 
0.1 

F 

26 

3:36 
2.5 

10:12 
0.2 

16:05 
2.6 

22:47 
0.1 

s 

26 

4:10 
2.8 

10:56 
0.0 

16:60 
2.6 

28:10 
0.0 

W 

26 

2.9 

12:17 
0.0 

18:08 
2.4 

mm* 
a           a           a 

S 

27 

437 
2.7 

11:15 
0.1 

17:10 
2.7 

28:40 
0.0 

M 

27 

5:03 
2.9 

11:60 
-0.1 

17:44 
2.6 

•           a           ■ 
■            •            a 

Th 

27 

0:21 
0.1 

6:16 
8.0 

13:06 
0.0 

18-.57 
2,4 

E 

s 

28 

5:80 
2.9 

12:10 
-0.1 

18:07 
2.8 

•  ■         • 

•  •         • 

Tu 

28 

0:00 
-0.1 

5:53 
3.0 

12:40 
—0.1 

18.32 
2.6 

S 

F 

28 

1:09 
0.1 

7.-00 
8.0 

13:60 
-0.1 

19:42 
2.5 

M 

29 

0:29 
-0.1 

6:20 
3.0 

13:00 
-0.2 

18:57 
2.8 

W 

29 

0:47 
-0.1 

6:39 
3.1 

13:25 
-0.2 

19:19 
2.6 

O 

S 

29 

1:55 
0.1 

7:46 
8.0 

14:31 
-0.1 

20:23 
2.5 

Tu 

30 

1:16 
-0.2 

7.06 
3.2 

13:47 
—0.3 

19:48 
2.9 

o 

Th 
F 

30 
31 

1:32 
-0.1 

2:17 
0.0 

7:25 
3.2 

8:07 
3.1 

14:10 
—0.2 

14:52 
—0.2 

20:02 
2,6 

20.45 
2.6 

S 

30 

2:38 
0.1 

8:27 
8.0 

15:12 

-ai 

21.-05 
2.6 

Thetld 
a  comparia 
from  Mean 
is  1.4  feet  b 
a  mlnufl (— 

es  are  placed  in  the  order  of  occurrence,  wil 
on  of  consecutive  heights  will  indicate  whet 
L  Low  Water,  which  Is  the  datum  of  soundl 
elow  mean  sea  level.    To  find  the  depth  of  ^ 
-)  sign  is  before  the  height,  in  which  case  si: 

:h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
ngs  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  soundi 
ibtract  it. 

n  the  second  line  of  each  day;  ' 
I  feet  and  tenths,  are  reckoned 
xts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

The  tin 
(a.m.),  all 

le  used  is  Eastern  Standard.  75th  meridian  ' 
greater  are  in  the  afternoon  (p.  m. )  and  whei 

W.;  Oh  is  midnight,  12h  is 
1  diminished  by  12  give  1 

noon;  all  hours  \e» 
the  times  after  noon 

s  than  12  are  in  the  forenoon 
i ;  for  instance,  15:47  is  3:47  p.  m.  | 

#,  new 
equator;  A 

moon;  J),  1st  quar.;  O.  full  moon;  (^,  3d  qi 
,  P,  moon  in  ap<^ee  or  perigee. 

uar.;  E,  moon  on 

the  equator;  N,  8,  moon  f 

arthest  north  or 

south  of  the 
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JANUARY. 


N 

9 


Day  of— 


W. 


8 
A 


1> 


N 


M 

Tul 

W 

Tb 

F 

S 

s 

M 

Tu 
W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

8 
M 
Tu 
W 


Mo. 


Time  and  Heirht  of  High  and 
Low  Waler. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


4:86 
2.4 

6:d6 
2.4 

(h66 
-0.1 

1:60 
-0.2 

2:44 
—0.8 

8:86 
—0.3 

4.*27 
-0.8 

6:18 
—0.8 

6K)0 
—0.2 

0:28 
2.0 

1:22 
2.7 

2:20 
2.6 

8:17 
2.4 

416 
2.8 

5:11 
2.8 

0:10 
0.1 

0:67 
0.1 

1:40 
0.0 

2:20 
0.0 

2:56 
0.0 

8:86 
-0.1 

4:12 
4:47 

ao 

6:28 
0.0 

6K)0 
0.1 

0:20 
2.7 

1.W 
2.6 

2.5 

2-.69 
2.4 

4K)7 
2.8 

6:17 
2.8 


10:62 
0.8 

11:68 
0.2 

6U» 
2.5 

7:87 
2.6 

8:88 
2.7 

9:27 
2.8 

10:20 
2.0 

11:12 
2.9 

12:06 
2.9 

7K)0 
—0.2 

7:68 
—0.1 

8:46 
0.0 

9:40 
0.1 

10:84 
0.2 

11:26 
0.2 

6K» 
2.8 

0:48 
2.8 

7:29 
2.4 

8:06 
2.5 

8:46 
2.6 

9:22 
2.7 

10K)1 
2.8 

10:40 
2.0 

liai 
8.0 

12:06 
8.0 

6:89 
0.2 

7:22 

a8 

8:14 
0.8 

9:18 
0.4 

10:28 
0.4 

11:88 
0.2 


17K)6 
8.2 

18:06 
8.2 

124)2 
0.1 

18:60 
0.1 

14:48 
0.0 

15:46 
—  0.1 

16:48 
-0.1 

17:89 
-0.1 

18«7 
-0.1 

12:67 
2.9 

18J0 
2.9 

14:44 
2.9 

Ib'SJ 
2.9 

16:28 
2.8 

17:19 
2.8 

12.'26 
0.2 

18.-08 
0.2 

18:47 
0.2 

14:27 
0.2 

15.06 
0.2 

15:46 
0.2 

16:28 
0.2 

17K)1 
0.2 

17:45 
0.2 

18:84 
0.2 

12:52 
8.0 

18:42 
8.0 

14:40 
8.0 

15:40 
8.0 

16:48 
8.0 

17:46 
8.1 


28:66 
0.0 


19H)0 
8.8 

19:51 
8.8 

20:50 
8.8 

21:46 
8.8 

22:40 
8.2 

28:84 
8.1 


19:86 
0.0 

20:88 
0.1 

21:80 
0.1 

22:27 
0.2 

28:22 
0.2 


18K» 
2.8 

18:50 
2.9 

19:88 
2.9 

20:15 
2.9 

20:68 
2.9 

21:84 
2.9 

22:15 
2.9 

22:55 
2.9 

28:87 
2.8 


19:27 
0.2 

20:25 
0.2 

21:80 
0.2 

22:86 
0.2 

28:40 
0.1 


FEBRUARY. 


fl*  iDayof— 


P 

o 


£ 


8 
A 


E 


N 


W. 


Th 
F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 

8 

§ 

M 

Tu 

W 

Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Time  and  HeWbt  of  High  and 
Low  water. 


0:40 
0.0 

1:86 
-0.2 

2:28 
-0.8 

8:18 
-0.4 

4.-06 
—0.4 

4:52 
-0.4 

5:40 
—0.8 

OKX) 
2.9 

0:51 
2.7 

1:42 
2.5 

2:87 
2.8 

8:86 
2.8 

4:88 
2.2 

5:29 
2.2 

0:29 
0.2 

1:12 
0.1 

1:62 
0.0 

2:28 
0.0 

8K)4 
-0.1 

8:39 
-0.1 

4:12 
0.0 

4:47 
0.0 

5:22 
0.1 

6K)1 
0.2 

0:37 
2.5 

1:81 
2.4 

237 
2.8 

8:52 
2.3 

6:07 
2.4 


6:24 
2.6 

7:28 
2.6 

8.*20 
2.8 

9:10 
8.0 

10:00 
3.1 

10:48 
8.1 

11:85 
8.1 

6:27 
-0.2 

7:17 
0.0 

8:06 
0.1 

9M 
0.2 

10:01 
0.3 

10:58 
0.8 

11:61 
0.4 

6:17 
2.8 

6:58 
2.4 

7d» 
2.6 

8:15 
2.7 

8:51 
2.9 

9:80 
8.0 

10:06 
3.1 

10:49 
8.2 

11:38 
8.2 

1221 
8.1 

6:48 
0.3 

7:45 
0.4 

9:00 
0.5 

10:20 
0.4 

11:38 
0.2 


12:42 
0.2 

18:48 
-0.1 

14:89 
—0.2 

15:88 
-0.8 

16:26 
—0.3 

17:18 
—0.2 

18.H)0 
—0.2 

12:24 
8.1 

18:14 
8.0 

14K)7 
2.9 

15:00 
2.8 

15:55 
2.7 

16:47 
2.7 

17:88 
2.7 

12:40 
0.8 

18:22 
0.2 

14.-08 
0.1 

14:40 
0.1 

15:19 
0.0 

15:66 
0.0 

16:36 
0.0 

17:20 
0.0 

18K)7 
0.0 

18:59 
0.1 

13:18 
8.0 

14:18 
2.9 

16.'20 
2.9 

16:29 
2.9 

17:86 
2.9 


16:47 
8.2 

19:45 
8.8 

20:88 
8.8 

21:82 
8.2 

22.-22 
8.2 

28:10 
8.1 


19:02 
0.0 

19*.&7 
0.1 

20'.54 
0.2 

21:52 
0.3 

22:60 
0.8 

28:42 
0.3 


18:25 
2.7 

19:06 
2.8 

19:50 
2.9 

20:80 
2.9 

21:10 
3.0 

21:50 
3.0 

22:30 
2.9 

28K» 
2.8 

28:50 
2.7 


20.-00 
0.2 

21.-08 
0.3 

22:20 
0.3 

28:25 
0.2 


MARCH. 


i 


o 

E 


8 
A 


E 


N 
1> 


Day  of— 


W. 


F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
8 
S 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Ix>w  Water. 


0:25 
0.0 

1:20 
—0.1 

1:58 
—0.8 

2:54 
—0.4 

8:88 
—0.4 

4:23 
-0.4 

5:07 
—0.3 

5:96 
-0.1 

0:16 
2.7 

1:06 
2.5 

1*.58 
2.8 

2:67 
2.2 

8:64 
2.2 

4:50 
2.3 

5'.88 
2.4 

0:88 
0.2 

1:16 
0.1 

1-.58 
0.0 

2:28 
0.0 

8K)8 
0.0 

8'.87 
0.0 

4:13 
0.1 

4:50 
0.2 

5:35 
0.8 

0:19 
2.6 

1:18 
2.3 

2:30 
2.3 

8:46 
2.3 

4:55 
2.5 

0:06 
0.0 

0-.56 
—0.1 


6:10 
2.5 

7.-08 
2.8 

7:58 
3.0 

8:47 
3.2 

9:32 
8.2 

10:20 
3.3 

11:08 
3.2 

11:50 
3.1 

6:42 
0.1 

7:84 
0:8 

8:80 
0.4 

9:80 
0.5 

10:29 
0.4 

11:22 
0.4 

12:11 
0.8 

6:22 
2.6 

7.-01 
2.7 

7:41 
2.8 

8:18 
8.1 

8*7 
8.2 

9:88 
8.2 

9.-20 
8.2 

11.-06 
3.2 

11:56 
8.1 

6:28 
0.4 

7:40 
0.5 

9K)2 
0.5 

10:20 
0.3 

11:28 
0.1 

5:54 
2.7 

6:45 
2.9 


12:36 
0.0 

13.34 
-0.2 

14:27 
—0.3 

15:15 
—0.4 

16:08 
-0.4 

16:52 
-0.8 

17:88 
-0.2 

18.-28 
-0.1 

12:87 
2.9 

18:28 
2.8 

14:21 
2.7 

16:18 
2.6 

16.'04 
.   2.5 

17.-07 
2.6 

17:55 
2.7 

12:54 
0.2 

18:34 
0.0 

14:13 
—0.1 

14-.52 
-0.1 

15:81 
—0.2 

16:14 
—0.2 

16:58 
-0.1 

17:47 
0.0 

18:42 
0.1 

12:62 
2.9 

13:56 
2.8 

16K>7 
2.7 

16:18 
2.7 

17:28 
2.8 

12:25 
-0.1 

13:20 
-0.3 


18:35 
3.1 

19:30 
3.2 

20:23 
8.2 

21:11 
3.2 

21:58 
3.2 

22:45 
3.0 

23:00 
2.9 


19:20 
0.1 

20:16 
0.3 

21:16 
0.4 

22:12 
0.4 

22:07 
0.3 

28:55 
0.3 


18:40 
2.8 

19:22 
2.9 

20:03 
2.9 

20:42 
3.0 

21.'21 
2.9 

21:02 
2.9 

22:43 
2.8 

2S.-28 
2.6 


19:45 
0.3 

20:55 
0.3 

22.*05 
0.3 

28:10 
0.2 


18:23 
2.9 

19:15 
8.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  O^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m)  and  when  diminished  by  12glve  the  times  after  noon;  for  instance,  15:47  is  3:47  p.m. 

#,  new  moon;  }),  Istquar.;  Oi  'all  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,S,moon  farthest  north  or  south  of  the 
equator;  A,  P,moon  in  apogee  or  perigee. 
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APRIL. 

1 

MAY. 

JUNE. 

Moon. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

o 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

W. 

Mo. 
1 

W. 
W 

Mo. 
1 

W. 

S 

Mo. 

1 

E 

o 

M 

1:43 
-0.3 

7:36     14:17 
8.1     -0.4 

20:04 
8.1 

1:58 
-0.2 

3.2 

14:80 
-0.4 

20:26 
2.9 

8 

8K» 
0.0 

8:50 
8.1 

-0.2 

21:27  , 

2-6 

Tu 

2 

2:27 
-0.8 

8:20     14:63 
3.2     —0.4 

20:60 
8.1 

Th 

2 

2:41 
-0.2 

8:83 
8.8 

15:15 
-0.8 

21:08 
2.8 

8 

2 

8:48 
0.1 

9:32 
8.0 

16:17 
-0.1 

22:10 
2.6 

■ 

W 

3 

3:11 
—0.3 

9K)8     16:39 
3.3     —0.4 

21:34 
3.0 

F 

3 

325 
-0.1 

9:17 
3.2 

15-.58 
-0.3 

21-.63 
2.7 

M 

3 

4:26 
0.2 

10:16 
2.9 

16:58 
0.0 

22:53 
2.6 

Th 

4 

3:64 
-0,3 

9:47     16:23 
8.3     —0.3 

22:18 
2.9 

S 

4 

4H)8 
0.0 

10.-00 
3.1 

16:41 
-0.2 

22-.35 
2.7 

A 

Tu 

4 

6:10 
0.8 

11:00 
2.8 

17:42 
0.0 

23:35 
2.6 

F 

5 

4:37 
-0.1 

10:30     17:10 
3.2     -0.2 

23:02 
2.8 

S 

s 

5 

4:52 
0.2 

10:45 
3.0 

17.-26 
-0.1 

23:20 
2.6 

W 

5 

5:56 
0.4 

11:45 
2.7 

18:26 
0.1 

•  •        • 

•  •         ■ 

S 

6 

5:21 
0.0 

11:16     17:65 
3.0     -0.1 

23:48 
2.6 

M 

6 

5:38 
0.8 

11:30 
2.8 

18:13 
0.1 

•        •        • 

■        •        • 

Th 

6 

0:20 
2.6 

6:46 
0.4 

12:32 
2.6 

19:10  ] 
0.2 

s 

7 

6:10 
0.2 

12:02     18:45 
2.9        0.1 

•  >         • 

•  ■         • 

A 

Tu 

7 

0:05 
2.5 

6:28 
0.4 

12:16 
2.7 

19K)1 
0.2 

a 

F 

7 

1:06 
2.6 

7:36 
0.4 

13:20 
2.6 

19:55 
0.3 

S 

M 

8 

0:36 
2.5 

7:00     12:50 
0.4        2.7 

19:37 
0.2 

W 

8 

0:53 

2.4 

7:21 
0.5 

13:07 
2.6 

19:52 
0.3 

S 

8 

1:62 
2.7 

8:27 
0.4 

14:11 
2.5 

20:42 
0.3 

i 

Tu 

9 

1:27 
2.4 

7:57     13:42 
0.5        2.6 

20:33 
0.3 

<c 

Th 

9 

1:43 
2.4 

8:17 
0.6 

14:00 
2.5 

20:42 
0.3 

E 

8 

9 

2:38 
2.8 

9:20 
0.3 

15K)2 
2.5 

21.-28 
0.3 

W 

10 

2:22 
JJ.3 

8:57     14:40 
0.5        2.6 

21:29 
0.4 

F 

10 

2:36 
2.6 

9:12 
0.5 

14.56 
2.5 

21:38 
0.3 

M 

10 

8:28 
2.9 

10:18 
0.2 

15:56 
2.5 

22:15 
0.3 

Th 

11 

8:18 
2.8 

9:55     15:37 
0.5        2.6 

22:28 
0.8 

S 

U 

3:26 
2.6 

10.05 
0.4 

15:50 
2.5 

22:20 
0.3 

Tu 

11 

4:18 
8.0 

11:06 
0.1 

16:48 
2.5 

23KB 
0.3 

F 

12 

4:10 
2.4 

10:48     16:31 
0.4        2.6 

23:12 
0.2 

E 

s 

12 

4:18 
2.7 

10:55 
0.2 

16:42 
2.5 

23:06 
0.2 

W 

12 

6:08 
3.1 

11:56 
0.0 

17:40 
2.5 

23:53 
0.2 

S 

13 

4:59 
2.5 

11:36      17.22 
0.8        2.6 

23:55 
0.2 

M 

13 

4:58 
2.9 

11:42 
0.1 

17:30 
2.6 

23:50 
0.2 

Th 

13 

6:00 
3.2 

12:80 
-0.1 

18:33 
2.6 

•  •         • 

•  •         « 

s 

14 

6:43 
2.7 

12:20     18:10 
0.1        2.7 

•  •         • 

•  •         ■ 

Tu 

14 

5:44 
3.0 

12:29 
-0.1 

18:17 
2.7 

•  »        • 

•  ■         • 

F 

14 

0:58 
0.2 

6:52 
3.8 

13:41 
-0.2 

19:27 
2.6 

E 

M 

15 

0:35 
0.1 

6:24      13:02 
2.9        0.0 

18:53 
2.8 

W 

15 

0:32 
0.1 

6:30 
3.2 

13:15 
-0.2 

19:02 
2.7 

f 

S 

15 

1:36 
0.1 

7:44 
3.4 

14:38 
-0.3 

20:18 
2.6 

Tu 

16 

1:13 
0.0 

7:04     18:43 
8.1     —0.2 

19:35 

2.8 

•  Th 

1 

16 

1:15 
0.1 

7:17 
3.3 

14:08 
-0.8 

19:48 
2.7 

P 

8 

16 

2:80 
0.1 

8:88 
8.3 

15:25 
-0.3 

21:12 
2.7 

•  w 

17 

1:51 
0.0 

7:46     14:27 
8.2     -0.8 

20:17 
2.9 

F 

17 

1:58 
0.1 

8:05 
8.4 

14:50 
-0.3 

20:35 
2.7 

M 

17 

8.'26 
0.1 

9:31 
3.8 

16:16 
-0.3 

22K)7 
2.7 

iTh 

1 

18 

2:29 
0.0 

8:28      15:10 
3.3     -0.3 

20:58 

2.8 

S 

18 

2:43 
0.1 

8:58 
3.4 

15:89 
-0.8 

21  .-25 
2.7 

Tu 

18 

4:28 
0.1 

10:26 
8.2 

17:10 
-0.2 

23:04  1 
2.7 

F 

19 

3:08 
0.0 

9:12     15:56 
8.8     -0.8 

21:41 
2.8 

N 
P 

8 

19 

3:33 
0.1 

9:43 
8.8 

16:30 
-0.2 

22:17 
2.6 

W 

19 

5:23 
0.1 

11  A") 
8.0 

18:02 
-0,1 

«         •         » 
•         •         « 

S 

20 

3:49 
0.1 

9:59     16:43 
3.8     -0.2 

22:28 
2.7 

M 

20 

4:28 
0.2 

10:86 
3.2 

17:23 
—0.1 

23:12 
2.6 

Th 

20 

0:00 
2.8 

6:26 
0.1 

12:18 
2.9 

18:58  ' 
-0.1 

8 

21 

4:84 
0.2 

10:48      17:85 
8.2        0.0 

28.18 
2.6 

Tu 

21 

6:27 
0.3 

11:32 
3.0 

18.-20 
0.0 

•        •        • 

B               •                • 

1 

F 

21 

0:55 
2.8 

7:28 
0.1 

13:20 
2.8 

19:55 
0.0 

N 
P 

M 

22 

5:27 
0.3 

11:42     18:82 
3.0        0.1 

•  •         ■ 

•  •         • 

W 

22 

0:12 
2.5 

6:34 
0.8 

12:82 
2.8 

19:20 
0.1 

S 

22 

1:52 
2.8 

8:80 
0.1 

14:22 
2.6 

20:60 
0.0 

Tu 

23 

0:15 
2.4 

6:82     12:42 
0.4        2.8 

19:34 
0.2 

1> 

Th 

23 

1:13 
2.5 

7:42 
0.3 

13:35 
2.7 

20:20 
0.1 

8 

23 

2:45 
2.9 

9:S2 
0.1 

15:28 
2.5 

21:45 
0.0 

D 

W 

24 

1:20 
2.4 

7:46      13:47 
0.4        2.7 

20:40 
0.3 

F 

24 

2:15 
2.6 

8:51 
0.2 

14:43 
2.6 

21:20 
0.1 

M 

24 

3:46 
2.9 

10:31 
0.1 

16:30 
2.5 

22:38 
0.1 

Th 

25 

2:30 
2.4 

9:02     14:57 
0.4        2.6 

21:46 
0.2 

E 

S 

25 

8:14 
2.7 

9:58 
0.1 

15:50 
2.6 

22:17 
0.1 

Tu 

25 

4:36 
2.9 

11:26 
0.1 

17:16 
2.4 

23:31 
0.1 

F 

26 

8:86 
2.6 

10:12      16:06 
0.2        2.6 

22:47 
0.1 

8 

26 

4:10 
2.8 

10:56 
0.0 

16:50 
2.6 

23:10 
0.0 

W 

26 

5:27 
2.9 

12:17 
0.0 

18:08 
2.4 

•  ■        • 

•  •        • 

S 

27 

4:37 
2.7 

11:16     17:10 
0.1        2.7 

28:40 
0.0 

M 

27 

5:03 
2.9 

11:60 
-0.1 

17:44 
2.6 

•  •        ■ 

•  •        • 

Th 

27 

0:21 
0.1 

6:16 
8.0 

18.06 
0.0 

18:57 
2.4  ' 

E 

s 

28 

6:80 
2.9 

12:10     18:07 
-0.1        2.8 

•        •        • 

Tu 

28 

0:00 
-0.1 

5:53 
3.0 

12:40 
-0.1 

18.32 
2,6 

S 

F 

28 

1:09 
0.1 

7K)0 
8.0 

13:50 
-0.1 

19:42 
2.6 

M 

29 

0:29 
-0.1 

6:20     13:00 
3.0     -0.2 

18:57 
2.8 

W 

29 

0:47 
-0.1 

6:39 
3.1 

13:25 
-0.2 

19:19 
2.C 

o 

S 

29 

1:55 
0.1 

7:46 
8.0 

14:31 
-0.1 

20r28 
2.5 

1 

Tu 

30 

1:15 
-0.2 

7:06     13:47 
3.2     —0.3 

19:48 
2.9 

o 

Th 
F 

30 
31 

1:32 
—0.1 

2:17 
0.0 

7:25 
3.2 

8:07 
3.1 

14:10 
—0.2 

14:62 
-0.2 

20:02 
2.6 

20.45 
2.6 

8 

30 

2:38 
0.1 

8:27 
8.0 

15:12 

-ai 

21.05  , 
2.6 

TheUd 
a  comparii* 
from  Mean 
is  1.4  feet  b 
a  minus  (- 

The  tin 
(a.m.),  all 

#,  new 
equator;  A 

ies  are  placed  in  the  order  of  occurrence,  wil 
on  of  consecutive  heights  will  indicate  whet 
I  Low  Water,  which  Is  the  datum  of  sound! 
<?low  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 

ae  used  is  Eastern  Standard.  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

'  moon:  }),  1st  quar.;  O.  full  moon;  C.  8d  q 
,  P,  moon  in  apogee  or  perigee. 

Lh  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 
ngs  on  the  Coast  and  Geodetic 
water,  add  the  tabular  height  U 
ibtract  it. 

W.:  O**  is  midnight,  12»>  is  noon; 
a  diminished  by  12  give  the  tim 

uar.;  E,  moon  on  the  equator;  ] 

nd 
le  h 
Su 
3  th 

all 
esa 

^.8 

heights  c 
eights,  ir 
rvey  Chu 
esoundi 

hours  Icj 
fter  nooi 

1,  moon  1 

»n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckonra 
irts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

e  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

1 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

« 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

Day  of— 

Time  and  Heightof  High  and 
Low  Water. 

W. 
M 

Mo. 

W. 
Th 

Mo. 
1 

W.  Mo. 

1 

8:20 

9:10     15:62 

21:44 

4:12 

10:05 

16:88 

22:28 

s 

1 

5:00 

10:60 

17:02 

28:10 

0.2 

3.0    -0.1 

2.6 

0.1 

2.9 

0.0 

2.9 

0.0 

2.8 

0.1 

8.1 

Tu 

2 

iiOfl 

9:51     16:81 

22:28 

B 

F 

2 

4:50 

10:48 

17KK 

28K)5 

M 

2 

5:44 

11:30 

17:88 

23:55 

0.2 

2.9        0.0 

2.7 

0.1 

2.9 

0.0 

8.0 

0.0 

2.7 

0.2 

3.1 

W 

3 

4:42 

10>Jt2     17:09 

28:02 

8 

3 

5:80 

11:22 

17:44 

28:46 

Tu 

3 

6:88 

12:14 

18:20 

•        •        • 

»  » 

0.8 

2.9        0.0 

2.7 

0.1 

2.8 

0.1 

3.0 

0.1 

2.6 

0.8 

«        •        • 

Th 

4 

5:23 

11:14     17:48 

28:42 

8 

4 

6:15 

12K)2 

18:20 

•        •        • 

c 

W 

4 

0:45 

7:80 

18:06 

19:13 

0.8 

2.8        0.1 

2.8 

0,1 

2.7 

0.2 

•         ■        ■ 

3.0 

0.2 

2.4 

0.6 

F 

5 

6.-05 

11:57     18:27 

•        •        • 

1 

M 

5 

0:30 

7:05 

12:47 

19:00 

N 

Th 

5 

1:42 

8:34 

14:06 

20:28 

0.3 

2,7        0.1 

•        ■        • 

3.0 

0.2 

2.6 

0.3 

2.9 

0.8 

2.8 

0.5 

B 

s 

6 

0:25 

6:52      12:40 

19K)7 

Tu 

6 

1:18 

7:68 

13:35 

19:46 

F 

6 

2:47 

9:42 

15:19 

21:45 

2.9 

0.3        2.6 

0.2 

3.0 

0.2 

2.5 

0.4 

2.8 

0.8 

2.3 

0.6 

c 

s 

7 

1:10 

7:41      18:26 

19:48 

W 

7 

2:12 

9:00 

14:30 

20:45 

8 

7 

3:54 

10:60 

16:38 

23K)0 

2.9 

0.3        2.6 

0.3 

8.0 

0.3 

2.4 

0.4 

2.8 

0.8 

2.8 

0.8 

M 

8 

1:56 

8:36      14:15 

20:83 

Th 

8 

8:11 

10K)4 

15:86 

21:55 

s 

8 

5:01 

11:52 

17:41 

•        •        • 

t 

2.9 

0.3        2.5 

0.4 

8.0 

0.8 

2.3 

0.4 

2.9 

0.1 

2.5 

•        •        • 

Tu 

9 

2:47 

9:82     15:10 

21:25 

N 

F 

9 

4:18 

11:08 

16:45 

28:05 

P 

M 

9 

0K)7 

em 

12:88 

18:41 

8.0 

0.2        2.4 

0.4 

8.0 

0.2 

2.3 

0.3 

0.1 

8.0 

0.0 

2.7 

W 

10 

8:42 

10:82     16KJ7 

22:22 

s 

10 

5:16 

12:11 

17:68 

■        •        • 

• 

Tu 

10 

1:05 

7M 

18:39 

19:32 

8.0 

0.2        2.4 

0.4 

8.0 

0.1 

2.4 

•        ■        • 

-0.1 

8.1 

-0.2 

3.0 

Th 

11 

4'.S8 

11:30     17:07 

28:22 

s 

11 

0:18 

6:17 

13:07 

18:65 

E 

W 

11 

1:59 

7:55 

14:27 

20:20 

8.1 

0.2        2.4 

0.8 

0.2 

8.1 

—0.1 

2.6 

-0.8 

8.2 

—0.3 

8.2 

F 

12 

5:35 

12:28     18K)8 

■        ■        • 

P 

M 

12 

1:15 

7:15 

14K)0 

19:50 

Th 

12 

2:60 

8:47 

15:12 

21:07 

8.2 

0.0        2.5 

•        •        ■ 

• 

0.0 

8.2 

—0.2 

2.8 

—0.4 

3.2 

-0.4 

3.3 

N 

8 

13 

0:34 

6:33     13:24 

19K)8 

Tu 

13 

2:12 

8:10 

14:60 

20:46 

F 

13 

8:38 

9:35 

16:57 

21:53 

0.2 

8.2     —0.1 

2.5 

—0.2 

8.2 

—0.3 

3.0 

-0.4 

8.2 

-0.4 

3.8 

f 

s 

14 

1:24 

7:28     14:17 

20K)5 

W 

14 

8K)7 

9K)3 

15:38 

21:34 

8 

14 

4:26 

10:22 

16:42 

22:40 

0.1 

8.3     —0.2 

2.7 

-0.8 

8.8 

-0.4 

3.1 

-0.4 

8.1 

—0.8 

3.8 

M 

15 

2:21 

8:25     15:08 

21:00 

E 

Th 

15 

8:59 

9:66 

16:25 

22:22 

S 

15 

5:15 

11H» 

17:28 

23:27 

0.0 

8.8     —0.8 

2.8 

—0.8 

8.3 

-0.4 

3.2 

—0.3 

2.9 

-0.2 

3.2 

Tu 

16 

8:18 

9:18     16:00 

21:65 

F 

16 

4:60 

10:47 

17:12 

23:10 

M 

16 

6:05 

11:57 

18:18 

•        •        • 

— O.l 

8.8     -0.8 

2.9 

—0.8 

8.1 

—0.3 

3.2 

-0.1 

2.7 

0.0 

•        •        • 

W 

17 

4:15 

10:13     16:50 

22:47 

8 

17 

5:42 

11:87 

ISKW 

23:59 

Tu 

17 

0:16 

6:59 

12:48 

19:11 

—0.1 

8.2     —0.8 

3.0 

-0.2 

8.0 

-0.2 

8.1 

^  w 

3.0 

0.0 

2.6 

0.2 

Th 

18 

5:10 
—0.1 

11H)7     17:40 
3.1     —0.8 

28:38 
8.0 

§ 

18 

6:85 
-0.1 

12:27 
2.8 

18:50 
-0.1 

•  •        ■ 

•  ■        • 

1 

W 

18 

1:08 
2.8 

7:55 
0.2 

18:46 
2.4 

20:10 
0.3 

£ 

F 

19 

6:07 
—0.1 

12:00     18:30 
8.0     —0.2 

•  ■        • 

•  •        • 

}) 

M 

19 

0:49 
8.0 

7:32 
0.0 

13r20 
2.6 

19:48 
■  0.1 

Th 

19 

2K)3 
2.7 

8:56 
0.8 

14:48 
2.8 

21:12 
0.4 

S 

20 

0:30 
8.0 

7K)5     12:56 
0.0        2.9 

19:23 
—0.1 

Tu 

20 

1:42 
2.9 

8:30 
0.2 

14:16 
2.4 

20:40 
0.2 

F 

20 

3.-01 
2.6 

9:55 
0.4 

15:46 
2.2 

22:12 
0.4 

3) 

s 

21 

1:22 
8.0 

8:08     13:52 
0.1        2.6 

20:17 
0.0 

W 

21 

2:88 
2.8 

9:81 
0.8 

15:17 
2.3 

21:40 
0.3 

A 

8 

21 

4:00 
2.5 

10:60 
0.8 

16:41 
2.3 

28:09 
0.3 

M 

22 

2:15 
2.9 

9:08     14:50 
0.1        2.5 

21:10 
0.1 

S 

Th 

22 

8:36 
2.7 

10:30 
0.8 

16:18 
2.2 

22:40 
0.3 

8 

22 

4:66 
2.5 

11:41 
0.8 

17:30 
2.4 

28:58 
0.8 

Tu 

23 

8:10 
2.9 

lt):01     15:49 
0.2        2.3 

22K)8 
0.2 

F 

23 

4:82 
2.6 

11:26 
0.8 

17:17 
2.8 

28:35 
0.3 

M 

23 

6:47 
2.6 

12:24 
0.2 

18:12 
2.6 

•  •        • 

•  •        • 

W 

24 

2.8 

10:69     16:47 
0.2        2.3 

28K)4 
0.2 

8 

24 

5:25 
2.6 

12:16 
0.2 

18:07 
2.8. 

•  •        « 

•  •        • 

Tu 

24 

0:42 
0.1 

6:81 
2.7 

13:08 
0.1 

18:60 
2,7 

Th 

26 

4:59. 
2.8 

U:58     17:44 
0.2        2.8 

28:58 
0.2 

A 

S 

25 

0:26 
0.2 

6:16 
2.7 

18H)0 
0.1 

18:60 
2.4 

W 

25 

1:22 
0.0 

7:12 
2.8 

18:88 
0.0 

19:27 
2.9 

8 

F 

26 

5:60 
2.8 

12:42     18:84 
0.1        2.3 

•  •        • 

•  •        ■ 

M 

26 

1:11 
0.2 

7K)0 
2.8 

13:40 
0.1 

19:30 
2.6 

E 

o 

Th 

26 

1:69 
—0.1 

7:51 
2.9 

14:11 
0.0 

20:02 
3.0 

S 

27 

0:48 
0.2 

6:38     18:28 
2.8        0.1 

19:19 
2.4 

o 

Tu 

27 

1:52 
0.1 

7:40 
2.8 

14:17 
0.0 

20:05 
2.7 

F 

27 

2:88 
-0.1 

8:28 
2.9 

14:45 
0.0 

20:38 
8.1 

2 

» 

28 

1:34 
0.2 

7:22     14:18 
2.9        0.0 

20:00 
2.5 

W 

28 

2:30 
0.0 

8:20 
2.9 

14:50 
0.0 

20:40 
2.9 

8 

28 

8:18 
-0.2 

9M 
2.9 

15:18 
0.1 

21:12 
8.2 

H 

29 

2:17 
0.1 

8K)5     14:47 
2.9        0.0 

20:87 
2.6 

E 

Th 

29 

8:06 
0.0 

9:00 
2.9 

15:24 
0.0 

21:16 
8.0 

S 

29 

8:68 
-0.2 

9:43 
2.8 

16:52 
0.1 

21:57 
8.2 

T 

30 

2:57 
0.1 

8:47     16:28 
2.9     —0.1 

21:18 
2.7 

F 

30 

8:48 
0.0 

9:85 
2.9 

15:57 
0.0 

21:52 
3.1 

M 

30 

4:35 
-0.1 

10:23 
2.8 

16:27 
0.2 

22:40 
8.2 

W 

31 

8dl5 
0.1 

9:25     15:59 
2.9     -0.1 

21:60 
2.8 

8 

31 

4:20 
0.0 

10:12 
2.9 

16:28 
0.1 

22:29 
8.1 

Thetld 

es  are  placed  in  the  order  of  occnrrence,  wi 

th  their  times  on 

the  first  line  and  heights  c 

in  the  second  line  of  each  day;    I 

a  comDaris 
from  Mean 

on  of  conaecatlve  heights  will  indicate  whel 

,her  it  is  1: 

ligh  or  low  water.    The  heights,  in 

feet  and  tenths, 

are  reckoned    1 

Low  Water,  which  Is  the  datum  of  sound! 

Dgs  on  the  Coast  and  Geodetic  Survey  Chai 

rts  for  thii 

i  region 

L  and  which    1 

is  1.4  feet  t 

>elow  mean  sea  level.    I 

'o  find  the  depth  of 

water,  add  the  tabular  height  to  the  sound! 

ngs  given 

on  the  chart,  unless  1 1 

a  iniDU8(— 

-)  sign  is  before  the  height,  In  which  case  si 

ibtract  it. 

The  tin 

ae  used  is  Eastern  Standard,  76th  meridian 

W.;  O"  Is  ] 

midnight.  12)>  is  noon:  all  hours  le 

BS  than  12 

are  in  the  forenoon   1 

(a.m.),all 

greater  are  in  the  afternoon  (p.  m.)  and  whe 

n  diminished  by  12  give 

the  times  after  noon 

;  for  instance,  16:47  is  3:4' 

rp.m.    1 

•.new 

moon;  }) 

,  1st  quar.;  O. 

full  moon;  (r>  8d  c 

luar.;  E,  moon  on  the  equator;  N,  S.  moon 

farthest  north  or 

south  of  the   1 

equator;  A 

,  P,  moon 

in  apogee  or  perigee. 
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OCTOBER. 


i 


N 


E 


8 
1> 


£ 


N 


Day  of— 


W.  Mo. 


Tu 

1 

W 

2 

Th 

3 

F 

4 

S 

5 

§ 

6 

M 

7 

Tu 

8 

W 

9 

Th 

10 

F 

11 

S 

12 

s 

13 

M 

14 

Tu 

16 

W 

16 

Th 

17 

F 

18 

S 

19 

H 

20 

M 

21 

Tu 

22 

W 

23 

Th 

24 

F, 

25 

S 

26 

s 

27 

M 

28 

Tu 

29 

W 

30 

Th 

31 

Time  and  Height  of  High  and 
Low  Water. 


6:20 
0.0 

6:10 
0.1 

0:20 
8.0 

1:19 
2.8 

2:27 
2,7 

8:88 
2.7 

4:47 
2.7 

5:50 
2.8 

0-.60 
-0.2 

1:41 
-0.8 

2:29 
-0.4 

8:16 
—0.4 

4K)2 
—0.4 

4:50 
—0.8 

5:38 
—0.1 

6:28 
0.1 

0:85 
2.8 

1:28 
2.6 

2:24 
2.5 

8.-22 
2.5 

4:16 
2.5 

5.-05 
2.5 

0:05 
0.1 

0:46 
0.0 

1:28 
—0.1 

2:05 
—0.2 

2:47 
—0.3 

8:30 
—0.2 

4:15 
-0.2 

5K» 
—0.1 

5:58 
0.1 


11K)1 
2.7 

11:50 
2.5 

7K» 
0.2 

8:15 
0.3 

9:25 
0.8 

10:82 
0.8 

11:81 
0.1 

12:25 
0.0 

6:45 
2.9 

7:85 
8.0 

8:28 
8.0 

9:10 
8.0 

9:58 
2.9 

10:40 
2.8 

1157 
2.6 

12:17 
2.5 

7:22 
0.2 

8:18 
0.3 

9:15 
0.8 

10:07 
0.8 

10:56 
0.3 

11:40 
0.2 

5:52 
2.6 

6:84 
2.7 

7:18 
2.7 

7:53 
2.8 

8-.82 
2.8 

9:15 
2.7 

lOKX) 
2.7 

10:47 
2.6 

11:40 
2.5 


17:04 
0.4 

17:58 
0.4 

12:45 
2.4 

18:51 
2.3 

15K>5 
2.8 

16:16 
2.5 

17:18 
2.7 

18:14 
2.9 

18:18 
—0.2 

18:58 
—0.3 

14:48 
—0.3 

15:27 
—0.8 

16:12 
—0.2 

17K» 
0.0 

17:48 
0.2 

18:42 
0.8 

13:10 
2.4 

14:05 
2.3 

15:00 
2.8 

15:53 
2.4 

16:40 
2.5 

17:24 
2.7 

12:18 
0.2 

12-.56 
0.1 

13:30 
0.1 

14K)5 
0.1 

14:41 
0.1 

15:18 
0.2 

16K)0 
0.3 

16:50 
0.8 

17:60 
0.4 


28:27 
3.1 


18:56 
0.5 

20:17 
0.5 

21:40 
0.4 

22:52 
0.8 

28:55 
0.0 


19K)5 
8.1 

19:52 
8.3 

20:88 
.  8.8 

21  .-24 
3.8 

22:10 
3.3 

22:57 
8.1 

28:44 
2.9 


19:40 
0.4 

20:40 
0.5 

21.40 
0.4 

22:83 
0.4 

28:22 
0.8 


18KM 
2.9 

18:43 
8.0 

19:22 
8.1 

20:03 
8.3 

20:45 
8.3 

21:81 
8.3 

22:18 
3.2 

28:10 
3.0 


NOVEMBER. 


a 

8 


Day  of— 


W.  Mo. 


E 


8 


A 


E 


o 


N 


F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

s 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

S 

16 

s 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

8 

23 

S 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

Time  and  Height  of  High  and 
Low  Water. 


OM 
2.9 

1:07 
2.7 

2:15 
2.6 

8:25 
2.6 

4:30 
2.6 

5:30 
2.7 

0:83 
—0.1 

1:28 
—0.2 

2:10 
—0.8 

2:56 
—0.8 

8:40 
—0.8 

4:25 
-0.2 

5:11 
—0.1 

6K)0 
0.0 

0:08 
2.7 

0:52 
2.6 

1:44 
2.6 

2:88 
2.6 

3:80 
2.6 

4:20 
2.5 

5K)7 
2.5 

0:10 
0.0 

0:54 
—0.1 

1:40 
—0.2 

2:26 
—0.2 

8:13 
-0.2 

4:03 
—0.2 

4:54 
—0.1 

5:48 
0.0 

6:44 
0.1 


6:57 
0.2 

8K)1 
0.8 

9K)5 
0.8 

loxr? 

0.2 

11K)6 
0.1 

11:57 
0.0 

6:26 
2.7 

7:15 
2.8 

8:02 
2.8 

8:47 
2.8 

9:31 
2.7 

10:16 
2.7 

11:02 
2.6 

11:59 
2.5 

6:48 
0.2 

7:38 
0.2 

8:28 
0.8 

9:17 
0.8 

10K» 
0.3 

10:46 
0.8 

11:29 
0.8 

5:52 
2.6 

6:88 
2.6 

7:28 
2.6 

8:10 
2.7 

8:56 
2.7 

9:46 
2.6 

10:40 
2.6 

11:35 
2.6 

12:34 
2.6 


12:40 
2.4 

13:48 
2.4 

14:65 
2.5 

15:58 
2.6 

16:67 
2.8 

17:50 
3.0 

12:46 
-0.1 

18:32 
-0.2 

14:17 
-0.2 

15K)1 
-0.1 

15:47 
0.0 

16:84 
0.1 

17:22 
0.2 

18:14 
0.8 

12:38 
2.6 

13:27 
2.5 

14:16 
2.5 

15:06 
2.6 

16:62 
2.7 

16:86 
2.8 

17:20 
8.0 

12:10 
0.2 

12:49 
0.2 

13-.31 
0.2 

14:14 
0.2 

16:01 
0.2 

15:52 
0.3 

16:51 
0.8 

17:54 
0.3 

19:03 
0.8 


19:02 
0.5 

20:20 
0.5 

21:86 
0.3 

22:41 
0.2 

23:40 
0.0 


18:40 
3.2 

19:26 
8.8 

20:12 
8.3 

20:58 
8.8 

21:44 
8.2 

22:28 
8.0 

23:14 
2.9 


19K)6 
0.4 

20:08 
0.5 

20:68 
0.4 

21:50 
0.4 

22:88 
0.3 

23:25 
0.2 


18H)6 
8.1 

18:51 
8.2 

19:38 
8.3 

20:26 
8.8 

21:14 
8.3 

22i» 
3.2 

23:00 
8.0 

23:55 
2.9 


DECEMBER. 


Day  of— 


Time  and  Height  of  High  and 
Low  water. 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.4  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  whicn  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  0>>  is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.).  all  greaterareln  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance.  16:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  qnar.:  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  norllh  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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19:88 

• 

S 

18 
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'b:00 

11:83 

30:15 

• 

M 

18 

-^*i 
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13*8 

19:48 

• 

F 
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^^1 

M 

19 

T, 

6,3 

6.1 

20:50 
4.9 

E 

Tu 

19 

-6.2 

is 

-6.1 

20:28 
5.4 

8 

20 

S:» 

8.16     15W> 

^1." 

E 

Tu 

20 

3:15 

9:12 

16:« 

21:28 

W 

20 

2:56 

*s" 

^1 

^6^ 

8 

21 

8:00 

WW     15:38 

31:13 

W 

21 

8:53 

■S'l 

6.1 

^^ 

Th 

21 

837 

r. 

16:16 

31:16 

M 

22 

S:8& 
0.1 

9:85      18:18 
6.2        0.S 

4.6 

Th 

22 

Ti 

'fo 

'*0^ 

^"^ 

F 

2!J 

6.0 

i.9 

18:36 
0.1 

2231 

6.8 

Tu 

23 

10:10      16:45 

22:39 
4.8 

F 

23 

6:22 

"S 

17:88 

I:? 

8 

23 

5:10 

10:47 

17:10 

2332 

.B 

W 

24 

*o" 

5.0        0.3 

2S:14 
1.9 

S 

24 

6.6 

«.fi 

0.4 

8 

24 

8:06 
0.1 

U*7 
4.1 

ISHB 

0.6 

Th 

25 

0.8 

4.S        6.1 

> 

s 

25 

"5!^ 

™ 

12:47 

19:32 

s 

M 

25 

6.3 

'0" 

4.1 

6.6 

F 

26 

■K 

«:31      12:20 
0.7         4.6 

18:58 

M 

26 

1:10 

sas 

13A3 

-•i^ 

Tu 

26 

.       122 

8:18 

13:18 

30:18 

Ij 

S 

27 

1:01 

6.7         4.4 

"0" 

N 

Tu 

27 

5.3 

'5" 

4.0 

6.3 

W 

27 

6.1 

6.8 

'*i."f 

0.8 

8 

28 

3:02 

8:47      14:15 

30:62 

W 

28 

3*6 

T. 

18:31 

22:48 

'* 

Th 

28 

3:41 

"0^ 

18:18- 

0.1 

M 

2S 

b.S 

0:6         1.1 

6.3 

rh 

29 

6.6 

U:16 

0,3 

1.6 

-as 

F 

29 

T2 

",£? 

1730 

33:88 

Tu 

30 

b.5 

11:02     16:86 
0.4         1.3 

T? 

S 

30 

i" 

iS'l 

"5.^2 

■N 
1 

W 

31 

B.8 

"s  "a 

8 

31 

033 

—0.1 

r. 

13:00 

19*3 

1           The  tides  are  placed  In  the  order  of  occurrence,  w 
a  comparliwn  ol  consecutive  heights  will  Indicate  whe 
from  Mean  Low  Water,  which  is  the   datum    »!  no! 
which  is  2.6  leet  below  mean  nea  level.    To  And  the  d 
unless*  minus  |— )  sign  is  before  the  height.  In  which 
The  time  used  is  Eastern  Standard,  7Gth  meridian 

1  {«.  m.l,  all  greater  are  In  the  afternoon  (p.  m.)  and 
iBS:4Vp.m. 

«.  new  moon;  D,l«qnar.;0.  full  moon:  t.Mq 
equator:  A,  P,  moon  In  apogee  or  perigee. 

h  their  limes  on  the  flrst  line  and  helEhts  0 
herltishlghorlonnater.    The  heights.  In 
ndings  on  the  Coart  and  Geodetic  Surve 
pth  of  water,  add  the  tabular  height  to  the 

oar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 
feetand  tenths,  ar«  reckoned 
Charts  lor  thia  region,  and 

ter  noon;   (or  ln«tance,  16:47 
artbeat  north  or  sonth  ol  the 
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APRIL. 


MAY. 


c 

8 


£ 

O 


Day  of— 


8 


{ 


£ 


N 
P 


£ 


W. 


M 
Tu 
W 

Th 
F 

S 

M 

Tu 
W 
Th 
F 

S 

M 
Tu 
W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Th 


Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


1:25 
—0.6 

2:15 
—0.6 

8:00 
—0.4 

8:47 
—0.2 

4:38 
0.1 

5:18 
0.4 

0.7 

0:14 
4.7 

1:04 
4.6 

1:68 
4.4 

2:54 
4.4 

8:48 
4.4 

4:41 
4.6 

5:80 
4.8 

0:22 
0.1 

1:07 
-4).l 

1:51 
—0.2 

2:87 
-0.8 

8:22 
—0.3 

4:10 
-0.1 

5.-02 
0.1 

5:58 
0.8 

0:08 
5.4 

1:11 
5.1 

2:17 
5.0 

3:24 
4.9 

4:27 
4.9 

5:27 
5.0 

0:19 
-0.2 

1:10 
—0.8 


7:28 
5.5 

8:13 
5.4 

8:56 
5.2 

9:37 
4.9 

10:17 
4.6 

10:55 
4.2 

U:40 
4.0 

7:00 
1.0 

7:55 
LI 

8:50 
LI 

9:48 
LO 

10:32 
0.8 

11:17 
0.5 

12:00 
0.2 

6:17 
5.0 

7K)0 
5.1 

7:40 
5.1 

8:21 
5.0 

9:08 
4.9 

9:47 
4.7 

10:85 
4.5 

11:30 
4.8 

7:00 
0.5 

8:02 
0.5 

9:05 
0.4 

10:14 
0.2 

10:57 
0.0 

11:47 
-0.2 

6:20 
5.1 

7:07 
5.0 


18:46 
—0.6 

14:29 
—0.6 

15:12 
-0.5 

15:54 
—0.8 

16:37 
0.0 

17:20 
0.8 

18:06 
0.7 

12:28 
8.7 

13:26 
8.6 

14:29 
3.7 

15:80 
3.8 

16:24 
4.1 

17:10 
4.5 

17:54 
4.9 

12:40 
0.0 

13:20 
—0.1 

14:00 
—0.2 

14:39 
—0.2 

15:23 
—0.1 

16:06 
0.0 

16:55 
0.2 

17:53 
0.4 

12:35 
4.1 

18:47 
4.1 

15:00 
4.3 

16:05 
4.6 

17:00 
5.0 

17:52 
5.8 

12:34 
-0.4 

18:18 
-0.5 


19:48 
5.7 

20:82 
5.8 

21:15 
5.7 

22:00 
5.6 

22:48 
5.8 

28:27 
5.0 


19K)1 
0.9 

19:58 
LO 

20:57 
LO 

21:58 
0.9 

22:46 
0.6 

28:86 
0.4 


18:85 
5.8 

19:15 
5.6 

19:57 
5.8 

20:42 
5.9 

21:28 
5.9 

22:18 
5.8 

22:10 
5.6 


18:59 
0.5 

20:10 
0.5 

21:20 
0.3 

22:25 
0.2 

23:25 
0.0 


18:40 
5.6 

19:25 
5.7 


8 


N 
P 


E 


o 


Day  of— 


W. 


W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 

W 
Th 

F 

S 

M 

Tu 

W 

Th 

F 


Mo. 


Time  and  Height  of  High  and 
LowWater. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1:58 
-0.2 

2:44 
-0.1 

8:28 
0.1 

4:10 
0.8 

4:53 
0.5 

6-.87 
0.7 

6:28 
0.8 

0:19 
4.6 

1K)7 
4.5 

2H» 
4.4 

2:55 
4.4 

8:58 
4.5 

4:45 

4.7 

6:85 
4.7 

0:48 
—0.1 

1:28 
—0.8 

2:18 
—0.8 

8.-08 
—0.8 

8:59 
—0.2 

4:51 
—0.1 

5:47 
0.1 

6:44 
0.2 

0-.58 
5.1 

2:00 
4.9 

8:05 

4.8 

4:10 
4.7 

4.6 

0:04 
0.2 

0:56 
0.1 

1:42 
0.2 

2:26 
.    0.2 


7:60 
4.9 

8:30 
4.7 

9:10 
4.6 

9:48 
4.3 

10:26 
4.1 

11:06 
8.9 

11:60 
8.8 

7:10 
0.9 

8.-00 
0.9 

8:50 
0.8 

9:40 
0.6 

10:27 
0.4 

11:18 
0.2 

11:59 
0.0 

6:28 
4.8 

7:10 
4.8 

7:57 
4.8 

8:44 
4.7 

9:85 
4.6 

10:28 
4.5 

11:28 
4.4 

12:82 
4.4 

7:42 
0.2 

8:40 
0.2 

9:35 
0.1 

10:28 
—0.1 

11:18 
—0.2 

5:58 
4.6 

6:48 
4.5 

7:28 
4.4 

8:06 
4.8 


UlOl 
—0.5 

14:44 
—0.8 

1525 
-0.1 

16K)7 
0.2 

16:49 
0.5 

17:32 
0.8 

18:18 
LO 

12:48 
8.8 

18.40 
8.9 

14:87 
4.1 

16:31 
4.4 

16.-22 
4.8 

17:10 
6.2 

17:58 
5.6 

12:48 
—0.2 

18.-29 
—0.8 

14:14 
-0.8 

16K)2 
—0.2 

16:58 
-0.1 

16:47 
0.1 

17:47 
0.2 

18:52 
0.8 

13:40 
4.4 

14:43 
4.6 

15:42 

4.8 

16:89 
5.1 

17:81 
5.3 

12K)6 
—0.3 

12:62 
—0.4 

13:85 
—0.3 

14:20 
—0.1 


20.-09 
6.8 

20:61 
6.7 

21-412 
5.6 

22:18 
5.8 

22:64 
6.0 

28:86 
4.8 


19:12 
LI 

20:10 
LI 

21K)7 
1.0 

22KS 
0.7 

22:67 
0.5 

28:48 
0.2 


18:47 
5.9 

19:85 
6.1 

20:24 
6.2 

21:16 
6.1 

22:07 
6.0 

28KX) 
5.7 

28:57 
5.4 


20:00 
0.4 

21:07 
0.4 

22:11 
0.3 

23:10 
0.2 


18:20 
5.5 

19:05 
5.6 

19:48 
5.6 

20:28 
5.5 


JUNE. 
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Tu 
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Th 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


8:06 
0.3 

8:48 
0.4 

4:28 
0.6 

6Krr 

0.6 

5:46 
0.7 

6:27 
0.7 

0:23 
4.6 

1:10 
4.5 

2K)5 
4.6 

3.-02 
4.5 

8:59 
4.5 

4:54 
4.5 

0:12 
0.0 

1:06 
—0.1 

2X)0 
-0.8 

2:52 
—0.8 

8:44 
—  0.8 

4:36 
-0.8 

527 
-0.2 

6:21 
—0.1 

0:38 
5.1 

1:40 
4.8 

2:48 
4.6 

3:48 
4.4 

4:41 
4.8 

6:35 
4.2 

0:89 
0.5 

1:25 
0.5 

2:07 
0.5 

2:46 
0.6 


8:47 
4.2 


15.^ 
0.1 


11:16 
4.0 

12:02 
4.1 

7:10 
0.7 

7^5 
0.6 

8:47 
0.6 

9^7 
0.3 

1029 
0.1 

11:20 
-0.1 

5:48 
4.6 

6:42 
4.7 

7:36 
4.7 

829 
4.7 

924 

4.7 

1020 
4.7 

11:18 
4.7 

12:20 
4.7 

7:15 
0.0 

8:10 
0.0 

9:06 
0.0 

9:58 
—0.1 

10:50 
—0.1 

11:40 
-0.2 

625 
4.1 

7:10 
4.1 

7:50 
4.1 

826 
4.0 


17:89 
LO 

1827 
LO 

12:54 
4.2 

13:48 
4.5 

14:43 
4.7 

15:40 
5.1 

16:35 
5.4 

17:30 
5.8 

12:12 
-0.2 

18^X2 
-0.4 

13:64 
—0.4 

14:46 
—0.4 

15:41 
-0.8 

16:38 
-0.2 

17:89 
0.0 

18:40 
0.1 

18:19 
4.7 

14:18 
4.8 

15:19 
4.9 

16:17 
5.1 

17:10 
6.2 

17:59 
5.8 

12.-28 
—0.2 

13:13 
—0.1 

13:57 
0.0 

14:86 
0.2 


21M)7 
5.4 


922 
4.1 

16:40 
0.8 

21:47 
5.2 

9:58 
4.0 

16:18 
0.6 

2222 
5.0 

10:36 
8.9 

16:6s 
0.8 

22:58 
4.9 

28:39 
4.7 


1920 
LO 

20:18 
0.9 

21.-20 
0.7 

2220 
0.5 

23:17 
0.3 


1823 
6.0 

19:15 
6.2 

20.-08 
6.8 

21  K» 
6.2 

21:53 
6.1 

22:47 

5.8 

28:41 
5.5 


19:42 
0.3 

20:47 
0.4 

21:51 
0.5 

22:52 
0.5 

23:49 
0.5 


18:45 
5.4 

19:27 
5.4 

20.-05 
5.4 

20:43 
5.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  6ayj 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoDed 
from  Mean  L<ow  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  ( — )  sign  is  before  the  height,  in  whicn  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0*>  Is  midnight,  12i>  is  noon;  all  hours  leas  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  la  8:47  p.  m. 

0,  new  moon;  }),  Ist  quar.;  Ot  'u^l  moon;  ^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 

1 

• 

i 

A 

iDayof— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 
M     1 

W. 

Th 

Mo. 
1 

W. 

s 

Mo. 

1 

8:28 
0.6 

8:68 
4.0 

16:16 
0.4 

21:18 
6.2 

4K» 
0.8 

9:37 
4.5 

16KX) 
0.6 

21:56 
5.0 

4:27 
0.8 

1057 
5.2 

16:67 
0.4 

22:41 
4.7 

Tu 

2 

8:68 
0.6 

9:80 
4.1 

16:62 
0.6 

21:61 
6.1 

E 

F 

2 

4:80 
0.4 

10:04 
4.7 

16:87 
0.6 

22:84 
4.9 

M 

2 

6.-07 
0.4 

11:12 
6.2 

17:47 
0.6 

23:25 
4.6 

W 

3 

4:34 
0.6 

10:06 
4.2 

16:87 
0.7 

22:26 
4.9 

S 

3 

6:04 
0.4 

10:56 
4.8 

17:18 
0.7 

23:11 

4.8 

Tu 

3 

6:63 
0.5 

12:06 
5.2 

18:46 
0.7 

•  •        • 

•  •        • 

Th 

4 

6:10 
0.6 

10:48 
4.8 

17K)5 
0.8 

28:02 
4.8 

s 

4 

6:43 
0.6 

11:41 
5.0 

18Hy7 
0.7 

23:54 
4.6 

<c 

W 

4 

0:15 
4.3 

6:48 
0.6 

18:06 
6.1 

19:53 
0.8 

F 

5 

6:46 
0.6 

11:27 
4.4 

17:48 
0.9 

28:48 
4.7 

(L 

M 

5 

6:27 
0.5 

12:32 
5.1 

19:06 
0.8 

•  •        • 

•  •        • 

N 

Th 

5 

1:17 
4.1 

7:64 
0.6 

14:12 
6.1 

TXHA 
0.8 

E 

S 

6 

6:26 
0.6 

12:14 
4.6 

18:88 
0.9 

•  •        • 

•  •        • 

Tu 

6 

0:42 
4.4 

7:18 
0.6 

18:31 
6.1 

20:10 
0.8 

F 

6 

2:30 
4.0 

9:05 
0.4 

16:20 
6.2 

22:10 
0.6 

<c  % 

7 

0-.80 
4.6 

7:10 
0.6 

4.8 

19:86 
0.8 

W 

7 

l:iO 
4.8 

8:18 
0.6 

14:36 
5.2 

21:20 
0.7 

S 

7 

3:47 
4.2 

10:14 
0.1 

16:25 
6.4 

28:10 
0.8 

M 

8 

1:20 
4.6 

8:00 
0.4 

14:04 
6.0 

20:40 
0.7 

Th 

8 

2:47 
4.2 

9:22 
0.3 

15:40 
5.4 

22:28 
0.6 

s 

8 

4:55 
4.5 

11:18 
—0.2 

17:27 
5.6 

•        •        • 

■        ft        • 

Tu 

9 

2:16 
4.4 

8:63 
0.8 

16:03 
6.2 

21:46 
0.6 

N 

F 

9 

8:57 
4.2 

10:28 
0.0 

16:42 
5.6 

23:80 
0.3 

P 

M 

9 

0K)5 
-0.1 

5:66 
4.9 

12:17 
-0.5 

18:22 

6.8 

W 

10 

8:17 
4.8 

9:61 
0.2 

16:04 
6.6 

22:50 
0.4 

S 

10 

6K)6 

4.4 

11:30 
-0.2 

17:43 
6.9 

•  •        • 

•  ■        • 

• 

Tu 

10 

0:55 
-0.8 

6:50 
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The  tides  are  placed  in  the  order  of  occarrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  i.s  high  or  low  water.  The  heignts.  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Oeodetic  Survey  Charts  for  this  region,  and  which 
is  3.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soandlngs  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  OOth  meridian  W.:  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  In  the  foreaoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  Ib 
8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.:  Ot  'nil  moon;  C«  ^  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  soath  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 


FEENANDINA  <Dade  Street),  FLORIDA,  1912. 


1 

1 

JULY. 

Oaj- 
S   ff. 

ot- 

Mo 

"-" "",1;' 

*  M 

1 

tx 

«:XS      1439 

20:46 

Th 

1 

3:15 

»:15 

"S 

21:28 

» 

Ti 

10*8 

16:19 

"SI 

Tu 

2 

8:10 

9m    15OT 

4.B        0.7 

^t. 

E 

F 

2 

•I1 

6.5 

0.6 

"^^1 

M 

Ta 

'To 

6.6 

W 

3 

S:4B 
0.6 

io        0.8 

"0 

8 

3 

'S 

10;8D 

^Tt 

22:43 

Tu 

6:18 

11:43 

18:04 

23:52 

,    Th 

4 

431 

10:18      1832 

22:S4 

8 

4 

s^ 

11:18 

'^1 

-s 

t 

W 

0.8 

5.8 

6.8 

F 

5 

T, 

"^      "^ 

23:16 

1 

M 

5 

bM 

12:12 

18:26 

N 

Th 

0:68 

Ve 

13:62 

^fa 

'e  S 

6 

Tu 

6 

Tl 

6:43 

18:11 

19-.32 

F 

2:16 

6.5 

"K 

2ia8 

I  8 

7 

OM 

aai    ia:4« 

'"il 

W 

7 

'S 

T. 

6.9 

20:12 
0.8 

a 

4.8 

6.2 

6.1 

6,1' 

M 

6 

DM 
5.1 

7r2S      1S:47 
0.6        S.7 

20:08 

Th 

8 

4.7 

Tt 

1638 

21  A3 

8 

*^ 

10:48 

17:10 

23:37 

.     Tu 

8 

To 

'o^i  "5* 

a:io 

N 

F 

9 

»i*S 

9A7 

1637 

22:58 

■■ 

M 

6:39 
5.8 

S 

"S 

W 

10 

am 

»:20      1&:« 

22:16 
05 

8 

10 

T. 

11*0 

6.7 

0,0 

• 

Tu 

^t 

6.3 

12:13 
-0.8 

6,9 

Th 

11 

6.1 

0.0        6.6 

2S:18 

S 

11 

Ti 

^*6 

"7^ 

E 

W 

1:13 

730 

13:35 

19:45 

'    ,  F 

12 

^'S 

^!l  "i% 

• 

M 

12 

0:19 

6:18 

12:69 
—0.8 

19:15 

Th 

-6,» 

6.9 

-6,9 

6.7  1 

■'•'   S 

13 

0:1S 

SKM      12:  la 
6.8     -0.5 

7.1 

Tu 

13 

-0.8 

6.3 

-0.9 

20:04 

F   13 

2t12 

8;S2 

—68 

^e'l' 

tI* 

14 

^3 

6^     S,"? 

>^ 

W 

14 

-0.8 

Ti 

—0.9 

20:53 

S    14 

5? 

9:38 

1.1:69 

"^i 

M 

15 

l:i7 

7:58      H:00 
6.9     —0.8 

20«i 

E 

Th 

15 

8:10 

9:17 

iSi^J 

21:40 
8.7 

8    .5 

J!^5 

6-8 

'0" 

22:46 
5,6 

Tu 

le 

-0,« 

6.0     -0.7 

"70 

F 

16 

-Tl 

6.6 

iSi^ 

^6^ 

M  16 

4:53 

11:15 

17:37 

2335 

W 

i: 

-«.S 

6.1     —0.5 

22^:01 

8 

17 

-ii?5 

^"t* 

ii.'t 

^5" 

Tuj.T 

6:42 

T. 

18:30 

I    'Th 

IS 

i:M 

10«l      18:42 
6.1      —0.2 

2I;53 

s 

18 

St28 

11:17 

18:08 

? 

W  [  18 

0,29 

Te 

6,6 

1,1 ! 

K     F 

19 

6:11 

11:23      17:30 

23:47 

J 

M 

19 

0:10 

6:18 

12:12 

19:07 

Th'l9 

\% 

7:34 

13:69 

20:!bI 

D    S 

20 

_9ji« 

^To    "ol 

Tu 

20 

i:oa 

7:13 

13:10 

20:10 

F 

20 

fj 

i.o 

"S 

"i^ 

S 

21 

"il 

VS      ^Yl 

IS:41 

W 

21 

^4°? 

0.6 

5.8 

21:1J 

A 

S 

21 

4.6 

M 

22 

Tl     'VI 

20:45 

s 

Th 

22 

3:13 

22:13 

s 

22 

4:34 

10:32 

"S 

23:12- 

Tu 

23 

2.« 

8:47      16:16 

21:47 

F 

23 

4:15 

10:10 

"S 

23:06 

M 

23 

6.0 

"0^ 

0,4 

W 

24 

S:43 

Vs      'VS 

22:46 

8 

24 

6:08 

llitt 

23:50 

Tu 

24 

6*0 

12KM 

18:10 

Th 

25 

*i* 

10-^      171« 

23:36 

A 

» 

25 

6:56 

11:50 

lam 

W 

25 

0-M 

'S. 

12:16 

•T. 

s    F 

26 

5M 

11:28      17:W 

M   26 

"3 

6.1 

"S 

■vs 

K 
0 

Th 

26 

V^ 

"0^ 

6.9; 

8 

27 

0:21 

0.7 

6.0        0.2 

6.1 

0 

Tu27 

F 

27 

1:38 

7:12 

14*0 

-0.1 

T!' 

■s « 

28 

1*1 

7*0      12:S7 

6.1 

w'28 

1:40 

7:12 

13:48 

19:51 

S 

28 

-6.1 

6,3 

14:38 
-0.1 

"Si 

M 

29 

04 

T.  ■« 

'Tr 

E 

Th'ra 

d.i 

5,7 

0.2 

"■S 

S 

29 

d.o 

2:00 

16:19 

"i", ; 

Tu 

30 

'o" 

Tl  "i" 

20;20 

F    30 

2:48 

"s.^ 

"o'! 

"i'l 

M 

30 

334 

T 

■r! 

T. 

W 

31 

^6i 

'S  "S 

20:54 

S    31 

1 

■!■; 

0:22 

16:86 

"S 

The  tl. 

and  which 
uban.  UQl 

(a.m-),all 

es  are  placed  Id  the  order  ol  occurrence,  w 
on  ol  coQKCUtlve  bcigbu  will  Indicate  wbe 
n  Low  Water,  wblcfi  la  tbe  datum  o/ 

li  S.0  leel  below  mean  sea  level.    To  And 
«amlnus(-)ilgn  la  before  ibe  height,  in 

enwtd  la  Central  Standard,  SOlh  meridian 
greater  ate  in  the  altemoon  (p.  m. )  and  wbe 

moon;  J   Irt  quar.;  O.  full  moon;  C,  Sd 
P,  mooD  In  apogee  or  pertgee. 

h  their  timea  on  the  dm  line  and  helghla  0 

«nndlBgB  on  the  Coajl  and  Geodetic  Sn 
:he  depth  ol  water,  add  the  tabular  helgbl 

idhnlnWied  by  12 ^velhTum^ aft^"oo 
nar.;  K,  moon  on  the  equator;  (J,  8,  moon 

;forlnalanec  16:47  li  8:47  p.  m. 
(arttaeat  north  or  »nth  of  the 
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FERNANDINA  (Dade  Street),  FLORIDA,  1912. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

Day  of— 

I 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 
F 

Mo. 
1 

W. 

8 

Mo. 
1 

Tu 

1 

0.2 

10:80 
6.2 

16:52 
0.4 

22:40 
5.1 

c 

6:41 
0.6 

12:12 
5.8 

18:42 
0.7 

•  •        • 

•  •        • 

c 

0:82 
6.2 

6:44 
0.5 

13H)1 
6.6 

1924 
0.3 

W 

2 

4:62 
0.4 

11:28 
6.0 

17:50 
0.7 

23:37 
4.8 

8 

2 

0:42 
4.9 

6:62 
0.7 

18:20 
6.6 

19:48 
0.6 

E 

M 

2 

1S7 

6.4 

7:66 
0.5 

14K)5 
5.6 

2023 
0.2 

N 

Th    3 

5:60 
0.6 

12:25 
5.8 

18:55 
0.9 

■        •        ■ 
•        ■        • 

p 

8 

3 

1:66 
6.0 

8H)7 
0.6 

1437 
6.6 

20:62 
0.6 

Tu 

3 

2:41 
6.7 

9H» 
0.4 

16:10 
6.6 

2121 
0.0 

F 

4 

0:47 
4.7 

7:00 
0.7 

13:84 
5.7 

20K)6 
0.9 

M 

4 

8Hn 
6.4 

9:18 
0.4 

15:82 
5.7 

21:61 
0.2 

W 

4 

3:42 
6.1 

10:16 
0.8 

16:10 
5.6 

22:15 
-0.2 

S 

6 

2:06 
4.7 

8:17 
0.6 

14:46 
6.7 

21:16 
0.6 

E 

Tu 

5 

4:08 

6.8 

10:24 
0.1 

16:83 
6.8 

22:45 
—0.2 

Th 

5 

6.4 

11:06 
0.1 

17H» 
5.6 

23^)5 

—0.4 

8 

6 

8:20 
5.1 

9:80 
0.8 

16:62 
5.9 

22:17 
0.8 

W 

6 

4:58 
6.3 

11:20 
-0.2 

1727 
6.0 

28:84 
—0.5 

F 

6 

5:27 
6.6 

11*7 
0.0 

37:54 
5.6 

23:55 
—0.5 

p 

M 

7 

4:24 
5.6 

10:87 
-0.1 

16:52 
6.2 

23:12 
—0.1 

Th 

t 

7 

5:48 
6.7 

12:13 
—0.4 

18:16 
6.1 

«        •        • 
«        ■        « 

8 

7 

6:16 
6.8 

12:48 
0.0 

18:40 
5.6 

■        •        « 
•         •        • 

Tu 

8 

5:18 
6.1 

11:35 
-0.4 

17:47 
6.4 

•  •        • 

•  •        • 

• 

F 

8 

0:20 
-0.7 

6M 
6.9 

13.-00 
-0.6 

19:01 
6.0 

• 

8 

8 

0:40 
0.6 

6:60 
6.8 

1828 
0.0 

1025 
6.4 

E 

w 

9 

0K)1 
—0.5 

6:10 
6.6 

12:28 
-0.7 

18:88 
6.6 

S 

9 

-0.8 

7:21 
7.0 

13:46 
—0.4 

19:48 
6.8 

8 

M 

9 

124 
0.4 

7:42 
6.7 

14:10 
0.1 

20:06 
6.3 

• 

Th 

10 

0:47 
-^.8 

6:57 
6.9 

13:18 
—0.9 

19:25 
6.5 

8 

10 

1:48 
—0.6 

8K)3 
6.9 

14:80 
-0.2 

2026 
6.6 

Tu 

10 

-0.1 

822 
6.6 

14:60 
0.2 

20:46 
6.1 

F 

11 

1:85 
-0.9 

7:48 
7.1 

14:06 
-0.8 

20K)8 
6.3 

M 

11 

2:80 
-0.4 

8:46 
6.7 

15:12 
0.0 

21H>7 
5.4 

W 

11 

2:46 
0.2 

9H)1 
6.8 

15:28 
0.3 

2125 
6.0 

S 

12 

2:14 
-0.9 

8:27 
7.0 

14:50 
-0.6 

20:50 
6.1 

8 

Tu 

12 

3:10 
0.0 

9:27 
6.4 

16:53 
0.8 

21:49 
5.1 

Th 

12 

826 

0.5 

9:40 
6.0 

16:06 
0.5 

22:04 

4.8 

§ 

13 

2:56 
-0.6 

9:12 
6.8 

16:86 
-0.2 

21:32 
6.7 

W 

13 

3:62 
0.4 

10:10 
6.0 

16-.84 
0.5 

22:82 
4.8 

F 

13 

4K)4 
0.8 

10:18 
6.7 

16:44 
0.6 

22:48 

4.8 

M 

14 

8:87 
-0.8 

9:57 
6.5 

16:19 
0.1 

22:16 
5.8 

Th 

14 

4:33 
0.7 

10:62 
5.7 

17:18 
0.7 

23:18 
4.6 

A 

8 

14 

4:45 
LO 

10:66 
6.6 

1725 
0.6 

2327 
4.8 

Tu 

15 

4:20 
0.1 

10:41 
6.1 

17K)4 
0.5 

23:02 
4.9 

F 

15 

6:20 
LO 

11:37 
6.4 

18.-06 
0.9 

•  •        t 

•  •        • 

8 

15 

5:30 
L2 

11:40 
5.2 

18:10 
0.7 

•  •        • 

•  ■         ■ 

8 

W 

16 

5:07 
0.5 

11:28 
5.7 

17:68 
0.8 

23:58 
4.6 

A 

S 

16 

0:08 
4.6 

6:12 
L2 

12:26 
6.1 

18:67 
0.9 

D 

M 

16 

0:15 
4.9 

621 
L2 

1228 
6.1 

18:57 
0.7 

X 

Th 

17 

5:57 
0.9 

12:20 
5.4 

18:48 
LI 

•  •        • 

•  •        ■ 

8 

17 

1:04 
4.5 

7:10 
L8 

13:20 
6.0 

19:60 
0.9 

E 

Tu 

17 

1:10 
5.0 

7:18 
L2 

1320 
6.0 

19:48 
0.7 

F 

18 

0-.50 
4.4 

6:54 
L2 

13:18 
5.1 

19:47 
LI 

M 

18 

2K)0 
4.7 

8:10 
L2 

14:15 
5.0 

20:48 
0.8 

W 

18 

2K)5 
5.8 

8:20 
LO 

14:18 
6.0 

20:40 
0.6 

A 

S 

19 

1:62 
4.4 

7:57 
1.2 

14:10 
6.0 

20:42 
LI 

E 

Tu 

19 

2:66 
5.0 

9:08 
LO 

15:12 
5.1 

21:82 
0.6 

Th 

19 

3:00 
6.6 

920 

0.8 

16:18 
6.0 

21:34 
0.3 

s 

20 

2:58 
4.5 

9K» 
1.2 

16K)8 
6.1 

21:85 
0.9 

W 

20 

8:48 
5.4 

10:06 
0.7 

16:06 
6.2 

2220 
0.3 

F 

20 

3:56 
6.0 

10:19 
0.6 

16:11 
6.1 

22:07 
0.1 

M 

21 

8:48 
4.8 

9:56 
1.0 

16K)2 
5.2 

22:28 
0.7 

Th 

21 

4:86 
6.8 

10:56 
0.4 

16:67 
5.3 

23:06 
0.0 

S 

21 

4:49 
6.4 

11:16 
0.3 

17:10 
6.2 

23:1S 
—0.2  ' 

Tu 

22 

4:85 
5.2 

10:45 
0.7 

16:50 
5.4 

28:08 
0.5 

F 

22 

6:22 
•    6.2 

11:44 
0.1 

17:48 
5.4 

28:51 
-0.2 

8 

22 

5:40 
6.7 

12:06 
0.0 

18K)2 
5.3 

•  •        • 

•  •        • 

E 

W 

23 

6:17 
5.6 

11:82 
0.4 

17*5 
5.6 

28:48 
0.1 

S 

23 

6:07 
6.6 

12:81 
—0.1 

18:28 
6.5 

«        •        • 
•        •        ■ 

N 

O 

M 

23 

0K» 
-0.3 

6:32 
7.0 

18:00 
-0.2 

18:92 
5.5 

Tb 

24 

5:57 
6.0 

12:15 
0.1 

18:18 
5.7 

•  •        ■ 

•  •        • 

o 

8 

24 

0:86 
—0.8 

6:52 
6.8 

13:18 
-0.2 

19:12 
5.6 

Tu 

24 

1:00 
-0.5 

722 
7.1 

13:50 
-0.3 

19:42 
6.6 

o 

F 

25 

037 
—0.1 

6:37 
6.3 

12:57 
-0.1 

18:58 
5.8 

M 

25 

1:18 
-0.3 

738 
7.0 

14.-05 
—0.3 

19:67 
6.6 

P 

W 

25 

1:48 
—0.5 

8:11 
7.1 

14:38 
—0.3 

20:33 
5.6 

S 

26 

1:06 
—0.2 

7:17 
6.6 

18:88 
—0.2 

19:37 
5.7 

N 

Tu 

26 

2:03 
-0.3 

8:25 
7.0 

14:52 
-0.2 

20:43 
5.4 

Th 

26 

2:39 
-0.4 

9K)1 
7.0 

1527 
-0.8 

2125 
5.7 

8 

27 

1:48 
-0.2 

7:68 
6.7 

14:20 
—0.2 

20:15 
5.6 

W 

27 

2:49 
—0.2 

9:15 
6.8 

15:41 
-0.1 

21:82 
5.3 

F 

27 

8:32 
-0.3 

9:63 
6.7 

16:17 
—0.2 

22r20 
6.7 

M 

28 

2:22 
—0.1 

8:40 
6.7 

15:04 
—0.1 

20:56 
5.4 

P 

Th 

28' 

8-.89 
0.0 

10:05 
6.6 

16:82 
0.1 

2228 
5.2 

8 

28 

427 
—0.1 

10:46 
6.4 

17:07 
—0.1 

23:15 

5.7 

Tu 

29 

8:02 
0.0 

9:26 
6.6 

15:62 
0.1 

21:40 
5.2 

F 

29 

4:38 
0.2 

11:00 
6.2 

1726 
0.2 

23:28 
5.2 

8 

29 

527 
0.1 

11:40 
6.0 

18:00 
0.0 

•        •         • 

N 

W 

30 

8:48 
0.2 

10:16 
6.4 

16:42 
0.3 

22:31 
6.0 

8 

30 

6:86 
0.4 

11:59 
5.9 

18.-25 
0.3 

•  ■        • 

•  •        • 

£ 

M 

30 

0:18 
6.7 

628 
0.8 

12:38 
5.7 

18:55 
0.1 

Th 

31 

4:40 
04 

11:10 
6.1 

17:39 
0.5 

23:83 
4.9 

Tu 

31 

1:16 
6.8 

7*.86 
0.5 

• 

18:41 
5.4 

19:53 
0.1 

The  tid 
a  comparis 
from  Meai 
which  is  8. 
unless  a  mi 

The  tin 
(a.m.),  all 

#,  ne^ 
equator;  A 

68  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whc 
1  Low  Water,  which  is  the  datum  of  sou 
}  feet  below  mean  sea  level.    To  find  the  de 
Inus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Central  Standard,  90th  meridian  ^ 
greater  are  in  the  afternoon  (p.  m. )  and  wh 

r  moon;  }).  1st  quar.;  Oi  full  moon;  Ci  S<^  <3 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ither  it  is  high  or  low  water.    The  heights,  J 
indings  on  the  Coast  and  Geodetic  Surve 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

W.;  Oh  is  midnight,  12^  is  noon;  all  hours  lee 
en  diminished  by  12  givethe  times  after  nooD 

[uar.;  £,  moon  on  the  equator;  N,  S,  moon 

on  the  second  line  of  each  day; 

in  feet  and  tenths,  are  reckoned 

y  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

IS  than  12  are  in  the  forenoon 
i:  for  instance,  16:47  is8:47p.  m. 
farthest  north  or  south  of  tlie 

KEY  WEST  (Fort  Taylor),  FLORIDA,  1912, 


125 


JANUARY. 

FBBRUARY. 

MARCH. 

• 

i 

Day  of— 

Time  and  Hel^tof  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Heisht  of  High  and 
Low  Water. 

i 

1:3 

Dayol— 

Time  and  HeiA^t  of  High  and 
Low  water. 

W. 
M 

Mo. 
1 

W. 

Th 

Mo. 

1 

W. 
F 

Mo. 

1 

6:22 
0.7 

10:25 
0.4 

17:19 
L8 

«        •        • 

•        •        • 

P 

1:22 
-0.4 

I'M 
0.7 

12:10 
0.2 

19:06 
L9 

P 

1K» 
—0.8 

7:28 
0.9 

12:16 
0.1 

19:10 
L8 

Tu 

2 

0:84 
—0.4 

7:18 
0.7 

11:20 
0.4 

18:18 
1.9 

o 

F 

2 

2:10 
-0.4 

8:82 
0.8 

18:10 
0.1 

20KM 
L9 

8 

2 

1:46 
-0.2 

8.-04 
LO 

13:17 
-0.1 

20:02 
L8 

N 

W 

3 

1.-29 
—0.6 

8:05 
0.7 

12:16 
0.8 

19K)7 
2.0 

S 

8 

2:60 
-0.4 

9:12 
1.0 

14:10 
0.0 

21:00 
L9 

0 

8 

3 

2:21 
-0.2 

8:88 
L2 

14:10 
-0.2 

20:50 
L7 

9 

Th 

4 

2:10 
—0.6 

8:60 
0.7 

18:11 
0.2 

20:00 
2.0 

n 

4 

8:28 
-0.8 

0:49 
1.1 

16M 
-0.1 

21:48 
L8 

£ 

M 

4 

8:00 
—0.2 

9:14 
1.8 

16:01 
-0.3 

21:38 
L6 

F 

5 

8:06 
—0.6 

9:89 
0.8 

14K)7 
0.1 

20:56 
2.0 

M 

5 

4.'04 
—0.3 

10:29 
1.2 

16K)1 
-0.1 

22:88 
L6 

Tu 

5 

3:31 
-0.1 

9:44 
L4 

16:49 
—0.3 

22:24 
1.4 

S 

6 

8:62 
-0.6 

10:21 
0.9 

16.-04 
0.1 

21:50 
1.9 

E 

Tu 

6 

4:46 
-0.1 

11H» 
1.8 

16:58 
—0.1 

28.-29 
L4 

W 

6 

4:02 
0.0 

10:20 
L5 

16:84 
-0.3 

23:12 
L2 

s 

7 

4:34 
-0.4 

11K)6 
1.0 

16K>4 
0.1 

22:48 
1.7 

W 

7 

5:20 
0.0 

11:44 
1.4 

17:54 
-0.1 

•  •        • 

•  •        • 

Th 

7 

4:32 
0.1 

10:58 
L6 

17:24 
-0.2 

•  •        ■ 

•  •        • 

M 

8 

6:16 
-0.3 

11:60 
1.1 

17:09 
0.1 

28:46 
1.6 

Th 

8 

0:26 
1.1 

6:63 
0.1 

12:80 
L4 

18:51 
0.0 

F 

8 

0K)6 
LO 

6.-02 
0.2 

11:40 
L5 

18:21 
—0.1 

E 

Tu 

9 

6:00 
-0.1 

12:84 
1.2 

18:16 
0.1 

•  •        • 

•  •        • 

<c 

F 

9 

1:36 
0.9 

6:20 
0.2 

18:20 
L4 

20K)6 
0.0 

8 

9 

1.-08 
0.8 

6:30 
0.8 

12:24 
L6 

19:24 
0.0 

W 

10 

0:48 
1.2 

6:46 
0.0 

18.-21 
1.2 

19:29 
0.1 

8 

10 

2:64 
0.7 

7.-00 
0.8 

14:19 
L4 

21:38 
0.0 

<L 

S 

10 

2:28 
0.7 

6K)1 
0.4 

13:22 
L4 

20:49 
0.0 

flC 

Th 

11 

2:02 
1.0 

7:28 
0.2 

14:14 
1.8 

20:41 
0.1 

S 

11 

4:24 
0.6 

7:42 
0.4 

15:22 
L4 

23:18 
0.0 

a 

M 

11 

4:10 
0.6 

6:44 
0.6 

14:84. 
L8 

22:87 
0.1 

F 

12 

8:24 
0.9 

8:08 
0.8 

16:10 
1.4 

22:12 
0.0 

M 

12 

6:49 
0.6 

8:44 
0.6 

16:26 
1.4 

«        ■        • 
•        •        • 

A 

Tu 

12 

6:86 
0.6 

8:00 
0.6 

16:60 
L3 

23:47 
0.0 

S 

13 

4:42 
0.7 

8:52 
0.4 

16:06 
1.6 

23:32 
—0.1 

s 

Tu 

13 

0:24 
-0.1 

6:48 
0.6 

10:01 
0.6 

'  17:22 
L5 

W 

13 

6.-22 
0.7 

9:44 
0.6 

16:58 
L8 

•  •        • 

•  •        • 

s 

14 

6:64 
0.7 

9:42 
0.6 

17:00 
1.5 

•  •        • 

•  »       • 

A 

W 

14 

1:02 
-0.1 

7:80 
0.6 

11:12 
0.6 

18:14 
L6 

Th 

14 

0.*24 
0.0 

6:64 
0.8 

11:10 
0.6 

17:52 
L4 

M 

15 

0:82 
-0.2 

6:64 
0.6 

10:84 
0.5 

17:46 
1.6 

Th 

15 

1:35 
—0.2 

8K)1 
0.6 

12:10 
0.5 

18:57 
L6 

F 

16 

0:52 
—0.1 

7:20 
0.9 

12K)8 
0.4 

18:88 
1.4 

Tu.  16 

1 

1:19 
-0.2 

7:42 
0.6 

11:25 
0.6 

18:30 
1.6 

F 

16 

1:58 
-0.2 

8:28 
0.8 

12:64 
0.4 

19:36 
1.6 

8 

16 

1:12 
—0.1 

7:42 
LO 

12:46 
0.2 

19:20 
1.5 

s 

A 

W 

17 

1:52 
—0.8 

8:24 
0.7 

12:14 
0.5 

19:10 
1.7 

• 

8 

17 

2:21 
—0.2 

8:54 
0.9 

18:86 
0.2 

20:16 
L6 

S 

17 

1-JJ7 
-0.1 

8M 
LI 

18:24 
0.0 

19:69 
L5 

Th'lS 

1 

252 
--0.8 

9:00 
0.7 

18K)0 
0.5 

19:49 
1.7 

S 

18 

2:44 
-0.2 

9:18 
1.0 

14:16 
0.1 

20:61 
L6 

• 

M 

18 

2K)8 
—0.1 

8:22 
1.2 

14:04 
—0.1 

20:87 
L4 

• 

F 

19 

2:51 
-0.8 

9:31 
0.7 

13:40 
0.4 

20:24 
1.7 

M 

19 

8:10 
—0.2 

0:37 
LI 

14:58 
0.0 

21:27 
L5 

E 

Tu 

19 

2:82 
0.0 

8:44 
L8 

14:42 
—0.2 

21:14 
L4 

S 

20 

8:18 
—0.8 

10:00 
0.8 

14.-24 
0.8 

21:00 
1.6 

E 

Tu 

20 

8:42 
-0.1 

9:54 
L2 

15:39 
—0.1 

22:02 
L4 

W 

20 

8:00 
0.0 

9:08 
L4 

16.*24 
—0.8 

210^ 
L3 

8 

21 

8:46 
—0.3 

10:28 
0.9 

16:07 
0.2 

21:36 
1.6 

W 

21 

4:06 
0.0 

10:14 
L3 

16:22 
-0.1 

22:42 
L2 

Th 

21 

8.-24 
0.1 

9:38 
L6 

16:02 
-0.4 

22:86 
LI 

M 

22 

4:12 
-0.2 

10:50 
LO 

16:50 
0.2 

22:12 
1.5 

Th 

22 

4:83 
0.1 

10:42 
L8 

17:10 
-0.2 

23:26 
LO 

F 

22 

8:61 
0.1 

10.^ 
L6 

16:51 
-0.4 

28:21 
0.9 

Tu 

23 

4:42 
-0.1 

11:12 
1.0 

16:86 
0.1 

22:51 
1.8 

F 

23 

5:01 
0.1 

11:16 
L4 

IS.'Ol 
-0.2 

■  •        ■ 

■  •        • 

8 

23 

4:20 
0.2 

10:42 
L6 

17:46 
-0.8 

•  •        • 

•  ■        ■ 

B 

W!24 

5:18 
0.0 

11:35 
1.2 

17:30 
0.1 

28:88 
1.2 

8 

24 

0:18 
0.8 

5:81 
0.2 

12.-00 
L5 

19:07 
-0.1 

8 

24 

0:21 
0.7 

4:62 
0.8 

11:28 
L6 

18:52 
—0.2 

Th 

25 

6:48 
0.1 

12KM 
1.2 

18:29 
0.0 

•        •        ■ 

V          •          • 

}) 

S 

25 

1:40 
0.6 

6:06 
0.8 

12:66 
L6 

20:26 
—0.1 

N 

M 

25 

1:56 
0.6 

5:82 
0.4 

12:29 
L6 

20:12 
—0.1 

F 

26 

0:34 
1.0 

6:19 
0.2 

12:48 
L8 

19:28 
0.0 

M 

26 

8-40 
0.6 

660 
0.4 

14:11 
L6 

21:57 
-0.1 

Tu 

26 

8:84 
0.6 

6:80 
0.4 

14:00 
L6 

21:45 
0.0 

D 

8 

27 

1:64 
0.8 

6:54 
0.3 

13:38 
1.5 

20:44 
0.0 

N 

Tu 

27 

6:11 
9.6 

8:02 
0.6 

15:40 
L6 

28:21 
-0.2 

W 

27 

4:54 
0.7 

8:06 
0.4 

15:41 
L5 

28:05 
0.0 

S 

28 

8:42 
0.7 

7:40 
0.8 

14:44 
1.6 

22.-09 
-0.1 

W 

28 

6:10 
0.6 

9:87 
0.4 

17:02 
L7 

•        •        • 

P 

Th 

28 

6:42 
0.7 

9:64 
0.4 

17K>4 
L5 

23:59 
0.0 

M 

29 

6:10 
0.6 

8:36 
0.4 

15:58 
1.7 

23:28 
-0.2 

Th 

29 

0:24 
-0.2 

6:61 
0.7 

11:12 
0.8 

18:10 
L8 

F 

29 

6:20 
0.9 

11:20 
0.2 

18:10 
L6 

■        ■        • 
•        •        ■ 

Tu 

30 

6:15 
0.6 

9-46 
0.4 

17:04 
1.8 

•        •        • 

8 

30 

0:88 
0.0 

6:68 
LI 

12:24 
0.0 

19:06 
L6 

N 

W 

31 

0:80 
-0.8 

7K)7 
0.6 

11:00 
0.8 

18:08 
1.9 

S 

31 

1:18 
—0.1 

7:28 
L3 

18:17 
-0.2 

19:56 
1.6 

ac 
fro 
foe 
mi 

all 

eqi 

Th 
omi 

>t  b< 
nu8 

Th 
gra 

•. 
oato 

etid 

[ean 
Blow 

(-) 
etin 
&ter 

new 
r;  A 

es  are  placed  in  the  order  of  occ 
on  of  conaecutlve  heights  will  ii 
Low  Water,  which  is  the  datun 
mean  sea  level.    To  find  the 
sign  is  before  the  height,  in  wh 

le  used  is  Central  Standard  90th 
are  in  the  afternoon  (p.  m.)  and 

moon;  }),  Ist  qnar.;  Oi  '^^  nic 
,  P,  moon  in  apogee  or  perigee. 
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^r,  add  the  tabular  height  to  1 
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KEY  WEST  (Fort  Taylor),  FLORIDA,  1912. 


OCTOBER. 


• 

Day  of— 

W. 

Mo. 

Tu 

1 

W 

2 

N 

Th 

3 

F 

4 

S 

5 

s 

6 

P 

M 

7 

• 

Tu 

8 

£ 

W 

9 

• 

Th 

10 

F 

11 

S 

12 

s 

13 

M 

14 

Tu 

16 

8 

W 

16 

3) 

Th 

17 

F 

18 

A 

S 

19 

s 

20 

M 

21 

Tu 

22 

E 

W 

23 

Th 

24 

o 

F 

25 

S 

26 

s 

27 

M 

28 

Tu 

29 

N 

W 

30 

Th 

31 

Time  and  Hei^t  of  High  and 
Low  Water. 


6:20 
—0.8 

6:18 
—0.2 

7:27 
-0.1 

l.K)9 
1.5 

2:53 
1.4 

4:28 
1.4 

5:40 
1.6 

6:40 
1.6 

0:52 
—0.2 

1:40 
—0.4 

2:26 
—0.6 

8:13 
—0.5 

4:00 
—0.5 

4:46 
—0.4 

6:36 
—0.3 

6:80 
—0.1 

0:18 
1.4 

1:27 
1.8 

2:64 
1.2 

4:10 
1.1 

5:18 
1.1 

6:08 
1.2 

0.-20 
0.1 

0:55 
—0.1 

1:28 
—0.8 

2:06 
—0.4 

2:49 
—0.5 

8:35 
—0.5 

4:21 
—0.6 

6:12 
—0.4 

6:10 
-0.8 


11:60 
0.7 

18K)8 
0.6 

14:48 
0.7 

8:52 
0.0 

10:16 
0.0 

11:18 
0.0 

12.-06 
0.0 

12:48 
0.0 

7:82 
1.5 

8:20 
1.5 

9K» 
1.8 

9:68 
1.2 

10:40 
1.0 

11:81 
0.8 

12:81 
0.7 

18:44 
0.6 

7:33 
0.0 

8:48 
0.1 

10K)1 
0.1 

10:49 
0.1 

11:28 
0.1 

12:01 
0.1 

6:48 
1.2 

7:30 
1.2 

8:10 
1.2 

8:53 
LI 

9:88 
0.9 

10:17 
0.8 

11.-07 
0.7 

12:05 
0.6 

13:20 
0.6 


1657 
0.4 

17K)2 
0.4 

17:65 
0.5 

16:17 
0.7 

17:12 
0.7 

17:50 
0.8 

18:26 
LO 

18:68 
L2 

13:22 
0.0 

18:53 
0.0 

14:23 
0.1 

14:56 
0.1 

16:27 
0.2 

16:57 
0.8 

16:34 
0.4 

17:12 
0.6 

15.09 
0.6 

16:22 
0.7 

17:12 
0.8 

17:42 
0.9 

18K)8 
LI 

1837 
LI 

12:80 
0.1 

12:55 
0.1 

18:22 
0.2 

18:50 
0.2 

14:20 
0.2 

14:68 
0.8 

16:26 
0.8 

16:02 
0.8 

16:68 
0.3 


22:57 
L7 

28:62 
L6 


19:22 
0.4 

21:10 
0.4 

22:45 
0.2 

28:66 
0.0 


19:88 
L4 

20:08 
L6 

20:40 
L7 

21:18 
1.8 

21:67 
L7 

22:86 
L7 

23:21 
L5 


18:11 
0.6 

19:40 
0.6 

21:83 
0.5 

22:52 
0.4 

28:42 
0.3 


18:60 
L3 

19:12 
L4 

19:36 
L6 

20K)6 
L7 

20:38 
L8 

21:16 
L8 

21:56 
L8 

22:44 
L7 

23:47 
L6 


NOVEMBER. 


8 


B 


S 


A 

1> 


£ 


o 


N 


Day  of— 


W. 


Mo. 


F 

1 

S 

2 

H 

3 

M 

4 

Tu 

6 

W 

6 

Th 

7 

F 

8 

S 

9 

s 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

16 

S 

16 

s 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

s 

24 

M 

26 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

Time  and  Height  of  High  and 
Low  Water. 


7:15 
—0.1 

1:14 
L4 

2:67 
L8 

4:22 
L8 

5:88 
L3 

6:84 
L3 

0:43 
—0.8 

1:34 
—0.6 

2:20 
—0.6 

8K)3 
—0.6 

8:47 
—0.5 

4:32 
—0.4 

5:14 
—0.3 

6KX) 
-0.2 

6:48 
0.0 

0:40 
L2 

2:00 
LI 

3:20 
LO 

4:31 
LO 

6:83 
LO 

627 
LO 

0:26 
—0.2 

1:10 
—0.4 

1:64 
—0.5 

2:40 
—0.6 

8.-27 
—0.6 

4:16 
-0.6 

5:05 
—0.4 

6:67 
—0.3 

6:52 
-0.1 


14:82 
0.6 

8:27 
0.0 

9:33 
0.1 

10:38 
0.1 

11:24 
0.1 

12.*02 
0.2 

7:26 
L2 

8:13 
LI 

8:67 
LO 

9:48 
0.8 

10-.80 
0.8 

lL-21 
0.7 

12:15 
0.7 

13:17 
0.7 

14:21 
0.8 

7:37 
0.1 

8:29 
0.2 

9:28 
0.2 

10:12 
.  0.8 

10:47 
0.8 

11:23 
0.8 

7:12 
LO 

7:57 
0.9 

8:42 
0.8 

9:27 
0.7 

10:18 
0.7 

11:06 
0.7 

11:67 
0.7 

12:52 
0.8 

18:50 
0.8 


18:10 
0.4 

15:87 
0.8 

16:25 
0.9 

17.'01 
LI 

17:89 
L3 

18:17 
L5 

12:87 
0.2 

13:06 
0.2 

18:40 
0.2 

14:13 
0.3 

14:50 
0.8 

16:28 
0.4 

16:12 
0.6 

16:58 
0.5 

18H)2 
0.5 

16:18 
0.8 

16:00 
0.9 

16:80 
LO 

16:67 
LI 

17:26 
L8 

17:55 
L6 

11:58 
0.3 

12:40 
0.8 

13:08 
0.3 

13:45 
0.3 

14:26 
0.8 

15:10 
0.8 

16:05 
0.3 

17:12 
0.3 

1827 
0.8 


19:44 
0.4 

21:80 
0.3 

22:51 
0.1 

23:60 
—0.2 


18:57 
L6 

19:S4 

L8 

20:12 
L8 

20:51 
L8 

21:30 
L8 

22:08 
L7 

22:60 
L6 

28:39 
L4 


19:26 
0.5 

20:58 
0.4 

22:09 
0.3 

23:02 
0.2 

28:40 
0.0 


18:27 
L6 

19:00 
L8 

19:38 
L9 

20:18 
2.0 

21:02 
2.0 

21:52 
L9 

22:48 
L7 

28:55 
L6 


DECEMBER. 


I 


E 


1> 
E 


N 
O 


E 

c 


Day  of— 


W. 


S 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

Tu 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


1:18 
L8 

2:46 
L2 

4:10 
LI 

5.-28 
LI 

6:25 
LO 

0:48 
-0.4 

1:83 
-0.4 

2:18 
—0.6 

2:59 
—0.6 

8:38 
—0.4 

4:15 
—0.8 

4:61 
—0.2 

6:27 
—0.1 

6:02 
—0.1 

Oi02 
L2 

1:00 
.1.0 

2:18 
0.9 

8:40 
0.8 

6K)1 
0.8 

6K)0 
0.7 

0K)4 
—0.3 

0:58 
—0.4 

1:46 
—0.6 

2:33 
—0.6 

8:20 
—0.6 

4.-06 
—0.5 

4:50 
-0.4 

5:85 
-0.2 

6:18 
—0.1 

1:07 
L2 

2:27 
LI 


7:47 
0.1 

8:52 
0.2 

9:48 
0.2 

1028 
0.8 

U.-06 
0.3 

7:17 
0.9 

8.*04 
0.8 

8:60 
0.7 

9:37 
0.7 

10:20 
0.7 

11:04 
0.7 

11-.51 
0.7 

12:86 
0.8 

13:16 
0.9 

6:39 
0.0 

727 
0.1 

8K)6 
0.2 

8:45 
0.8 

9:28 
0.3 

10:18 
0.4 

6:55 
0.7 

7;44 
0.7 

8:30 
0.7 

9:16 
0/7 

9:58 
0.8 

10:43 
0.8 

1128 
0.9 

12:12 
LO 

12:55 
LI 

7:10 
0.1 

7:65 
0.2 


14:89 
LO 

16.26 
LI 

16:17 
L8 

17:02 
L6 

17:46 
L6 

11:47 
0.8 

1227 
0.4 

18:07 
0.3 

13:46 
0.8 

1426 
0.3 

15:10 
0.3 

15:67 
0.4 

16:48 
0.4 

17.46 
0.4 

13:62 
LO 

14:28 
LO 

15:07 
LI 

15:45 
L8 

16:24 
L4 

17:06 
L6 

11K)1 
0.4 

11:47 
0.8 

12:86 
0.8 

1326 
0.3 

14:18 
0.2 

15:13 
0.1 

16:13 
0.1 

17:18 
0.1 

18:30 
0.1 

18:44 
L2 

14:39 
L8 


19:59 
0.2 

21:27 
0.1 

22:38 
0.0 

28:46 
—0.2 


18:30 
L8 

19:10 
1.8 

19:53 
1.9 

20:33 

1.8 

21:12 
L7 

21:51 
1.6 

22:31 
L5 

23:13 
L3 


18:.52 
0.4 

20.-03 

a3 

21:13 
0.2 

22:08 
0.1 


23.-08  I 
—0.1 


17:49 
L8 

18:84 
L9 

19:23 
2.0 

20:11 
2.0 

21:02 
2.0 

21:56 
L9 

22:55 
L7 

23:58 
L6 


19:49 
0.1 

21K)3 
0.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Qeodetic  Survey  Charts  for  this  region,  and  which 
Is  0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0^  is  midnight,  12b  ig  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  ior  instance,  15:47  is 
3:47  p.m. 

#,  new  moon;  }),  1st  quar.;  0<  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


GALVESTON  (Doewell's  Wharf) ,  TEXAS,  1912. 
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JANUARY. 


a 


N 

9 


E 


Day  of— 


W.!Mo. 


S 
A 


N 


M 
Tu 
W 
Th 
F 
S 

M 

Tn 

W 
Th 

F 

S 

M 

Tu 

W 
Th 

F 

S 

M  22 

I 

Tu  23 
W.24 

Th!25 
26 
S    27 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 


s 

28 

M 

29 

Tu 

30 

W 

31 

Time  and  HeUdit  of  High  and 
Low  Water. 


7:40  17:47  a:14      22:27 

—0.4  1.3  1.1         1.2 

8:32  18:48 

—0.6  1.4 

9:24  19:81 

—0.6  1.4 

10:16  20:07 

—0.6  1.4 

11K)8  20:86 

—0.6  1.8 

12KN)  20:68 

—0.4  1.2 

2:16  8:47  12:60      21:17 

0.9  1.0  —0.2         1.2 

2:46  6:48  18:48      21:88 

0.8  0.9  0.0         1.1 

8:83  7:46  14:31      21:60 

0.7  0.8  0.2         1.0 

4:20  9:48  16:18      22:07 

0.6  0.7  0.4         1.0 

6:09  12:00  16:12      22:20 

0.3  0.8  0.6         1.0 

6:64  14:66  17:22      22:29 

0.2  0.9  0.8         1.0 

6:88  16:17  18:66      21:49 

0.0  1.0  0.9         1.0 

7:18  17:11 

-0.1  1.2 

7:67  17:64 

—0.2  1.3 

8:86  18:86 

—0.3  1.8 

9:17  19:18 

—0.3  1.4 

9:49  19:62 

—0.3  1.4 

10:26  20:28 

-0.8  1.3 

11:00  20:46  .    .    .  \    .    . 

—0.3  1.2 

11:42  20:60 

—0.2  1.2 

12:24  20:48 

—0.1  1.0 

1:64  6:10  18:11      20:46 

0.8  0.9  0.1         0.9 

2:18  7.-00  13:56      20:44 

0.6  0.8  0.8         0.9 

2:48  8:68  14:39      20:89 

0.4  0.8  0.6         0.9 

8:86  10:61  16.-20      20:34 

0.2  0.9  0.7         0.9 

4.-80  13KM  16:40      20:80 

0.0  1.0  0.8         0.9 

6:27  16:49 

—0.2  LI 

6.'26  17:27 

—0.3  L2 

727  18:00 

—0.4  1.4 

8:26  18:81 

-0.6  1.8 


FEBRUARY. 


a 

8 


p 

o 


B 


Day of— 


W.  Mo. 


S 
A 


E 


N 


Th 
F 
S 
8 
M 

Tn 
W 

Th 
F 
S 

M 

Tu 
W 

Th 
F 
S 
8 
M 

Tu 
W 

Th 
F 
S 

M 
Tu 

W 
Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 


Time  and  Height  of  High  and 
Low  Water. 


9:22  18:67  22:86    .    .    . 

—0.6  L8  L2    .    .    . 

0:86  1006  19:16      28:16 

L3  -0.4  L2         LI 

2.-a0  11.-06  19:80    .    .    . 

LI  —0.8  LI    .    .    . 

OKX)  8:66  11:66      19:46 

0.9  LO  —0.2         1.0 

0:48  6:26  12:44      20K)0 

0.7  LO  0.0         LO 

1:87  6:61  18:84      20:20 

0.6  0.9  0.8        0.9 

2.-27  8:21  14:20      20:84 

0.4  0.8  0.6         0.9 

8:18  10KB  16K)6      20:47 

0.8  0.8  0.7         0.9 

4:10  12:84  16K)5      20:50 

0.2  0.9  0.8         0.9 

5K)0  14:60  17:87      20:16 

0.1  LO  0.9         LO 

6:60  16:68 

0.0  LI 

6:87  16:38 

—0.1  L2 

7:20  17:18 

—0.2  L8 

8K»  17:67 

-0.2  L8 

8:49  18:26  .  ' 

—0.2  L8 

9:88  18:68 

—0.2  L2 

10:14  19:18  28:42    .    .    . 

—0.2  1.1  1.0    ..    . 

1:48  10:66  19:18      28:40 

LO  —0.1  LO         0.8 

3:37  U:41  19:10      23:50 

LO  0.0  0.9         0.7 

6:00  12:28  19:06    .    .    . 

1.0  0.2  0.8    ..    . 

0:20  6:26  13:14      19:02 

0.6  LO  0.4         0.8 

1.-00  7:63  14:00      18:53 

0.3  LO  0.6         0.8 

1:67  9:26  14:44      18:46 

0.1  LO  0.8         0.9 

2:47  11:20  16:30      18:49 

0.0  1.0  0.9         1.0 

8:50  16:20 

-0.2  LI 

4:66  16:10 

-0.8  1.2 

6:06  16:49 

—0.3  L2 

7:12  17:14  20:86      22:06 

-0.8  L2  LI         L2 

8:20  17:82  21:11    .    .    . 

-0.8  LI  LO    .    .    . 


MARCH. 


I 


o 

B 


s 


£ 


N 

1> 


Day  of— 


W. 


F 

S 

s 

M 

Tu 
W 

Th 
F 

S 

s 

M 

Tu 
W 

Th 

F 

S 

» 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


0:20  9:14  17:48      21:61 

LI  —0.8  LI         0.9 

2lQb  10K)9  17:60      22:30 

LI  —0.1  LO        0.7 

8:86  11:00  18K)0  '  23:12 

LO  0.0  0.9         0.6 

4:62  ll'J60  18:16    .    .    . 

LO  0.2  0.8    ..    . 

0.-00  6K)7  12:41      18:80 

0.4  LO  0.8         0.8 

0:44  7:28  13:82      18:45 

0.8  LO  0.6         0.8 

1:86  8:46  14:20      18:60 

0.2  LO  0.8         0.9 

2:24  10:20  16:20      18:88 

0.1  LO  0.8         0.9 

8:06  12:24 

0.0  LO 

SOiS  18:61 

0.0  LI 

4:66  14:66 

0.0  L2 

6:46  Ib'M 

-0.1  L2 

6:86  16:11 

—0.1  L2 

7:28  16:46 

-0.1  L2 

8:21  17:06  22:80    .    .    . 

—0.1  LI  0.9   ..    . 

0:28  9:16  17:16      22:06 

0.9  0.0  LO         0.8 

2:19  10:06  17:20      22:10 

0.9  0.1  0.9        0.7 

8:87  10:55  17.'20      22:27 

.     LO  0.2  0.8         0.5 

4:46  U:40  17:15      22:65 

LI  0.3  0.7         0.3 

6:56  12:34  17:07     28:36 

LI  0.6  0.7        0.1 

7:06  18:27  16:66    .    .    . 

LI  0.7  0.8    ..    . 

0:80  8:80  14:21      16:47 

0.0  L2  0.8         0.9 

1:18  10:08  16:26      16:48 

—0.2  1.2  0.9         LO 

2:13  12:12 

—0.2  L2 

8:17  18:56 

—0.8  L2 

4:80  16:00 - 

—0.3  L2 

5:44  16dU  19:46      20:50 

—0.2  LI  LO         LI 

6:66  IB'JW  20:04      28:60 

—0.1  LO  0.9         LO 

8:00  16:66  20:40    .    .    . 

0.0  LO  0.7    ..    . 

1:40  9:06  16:00      21:20 

LO  0.1  0.9         0.6 

3:09  10:02  16:13      22K)0 

LO  0.2  0.8         0.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minns  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>>  is  mldnifht,  12i>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.},  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminisned  by  12  give  the  times  after  noon;  for  instance,  16:47  is 
3:47  p.  m. 

#,  new  moon;  ^,  lot  quar.;  Of  '^11  moon;  (£,  Sd  quar.;  B,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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KEY  WEST  (Fort  Taylor),  FLORIDA,  1912. 


OCTOBER. 

NOVEMBER. 

DECE] 
Timean< 

MBER. 

« 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

1  Height  of  High  and 
Low  Water. 

W. 
Tu 

Mo. 
1 

W. 
F 

Mo. 
1 

W. 

S 

Mo. 

1 

6:20     U:60 
-0.8        0.7 

16:27 
0.4 

22:67 
L7 

<c 

706 
-0.1 

14012 
0.6 

18:10 
0.4 

•  •        • 

•  ■        • 

c 

1:18 
L8 

7:47 
0.1 

140K9 
LO 

19:59 
0.2 

W 

2 

6:18     18K» 
—0.2        0.6 

17K« 
0.4 

23:62 
L6 

S 

2 

1-14 
L4 

8:27 
0.0 

15:87 
0.8 

19:44 
0.4 

E 

M 

2 

2:46 
L2 

8:62 
0.2 

15:26 
LI 

21:27 
0.1 

N 

Th 

3 

7:27      14:48 
—0.1        0.7 

17:56 
0.6 

•  •        • 

•  «        ■ 

•p 

8 

3 

2:67 
L8 

9:88 
0.1 

16:25 
0.9 

21iK) 
0.3 

Tu 

3 

4:10 
LI 

9:48 
0.2 

1607 
L8 

22:88 
0.0 

F 

4 

1.-09       8:52 
1.6        0.0 

16:17 
0.7 

19:22 
0.4 

M 

4 

4:22 
L8 

10:88 
0.1 

17K)1 
LI 

22:51 
0.1 

W 

4 

6:28 
LI 

10:28 
0.8 

17:02 
L6 

28:46 
—0.2 

8 

6 

2*.53     10:16 
1.4        0.0 

17:12 
0.7 

21:10 
0.4 

E 

Tu 

5 

5:38 
L8 

11:24 
0.1 

17:89 
L8 

23:60 
—0.2 

Th 

5 

6:26 
LO 

11.06 
0.8 

17:46 
L6 

•  •         ■ 

•  •         • 

S 

6 

4:28     11:18 
1.4        0.0 

17:60 
0.8 

22:46 
0.2 

W 

6 

6:84 
LS 

12:02 
0.2 

18:17 
L6 

•  •        • 

•  •        • 

F 

6 

0:48 
-0.4 

7:17 
0.9 

11:47 
0.8 

18:30 
L8 

p 

M 

7 

6:40     12:06 
1.6        0.0 

18:25 
1.0 

28:66 
0.0 

Th 

7 

0:48 
-0.8 

7:26 
L2 

12:87 
0.2 

18:67 
L6 

S 

7 

1:88 
-0.4 

6K)4 
0.8 

1257 
0.4 

19:10 
L8 

" 

Tu 

8 

6:40     12:48 
1.6        0.0 

18:58 
L2 

•  •    • 

•  *    . 

• 

F 

8 

1:84 
-0.6 

8:18 
LI 

18:06 
0.2 

19:S4 

L8 

• 

s 

8 

2:18 
-0.5 

0.7 

13.-07 
0.3 

19:53 
1.9 

E 

W 

9 

0:62       7:32 
—0.2        1.6 

13:22 
0.0 

19:38 
L4 

S 

9 

2:20 
-0.6 

8:67 
LO 

13:40 
0.2 

20:12 
L8 

S 

M 

9 

2:69 
—0.6 

9:37 
0.7 

13:46 
0.8 

20:33 
L8 

• 

Th 

10 

1:40       8:20 
-0.4        1.6 

13:63 
0.0 

20K)3 
L6 

s 

10 

8K» 
-0.6 

9:48 
0.8 

14:13 
0.8 

20:51 
L8 

Tu 

10 

8:38 
—0.4 

10:20 
0.7 

14:26 
0.8 

21:12 
L7 

F 

11 

2:26       9:06 
—0.6        1.8 

14:23 
0.1 

20:40 
L7 

M 

11 

8:47 
—0.6 

10:80 
0.8 

14:50 
0.8 

21:30 
L8 

W 

11 

4:16 
—0.8 

11.-04 
0.7 

16:10 
0.8 

21:61 
1.6 

S 

12 

8:18       9:68 
—0.6        1.2 

14:65 
0.1 

21:18 
L8 

S 

Tu 

12 

4:82 
—0.4 

11:21 
0.7 

16:28 
0.4 

22:08 
L7 

Th 

12 

4:61 
—0.2 

11:61 
0.7 

15:57 
0.4 

22:81 
L5 

s 

13 

4H)0     10:40 
-0.6        1.0 

16:27 
0.2 

21:57 
L7 

W 

13 

6:14 
—0.8 

12:16 
0.7 

16:12 
0.6 

22:60 
L6 

F 

13 

6:27 
-0.1 

12:86 
0.8 

16:48 
0.4 

23:13 
L3 

M 

14 

4:46     11:81 
-0.4        0.8 

15*7 
0.3 

22:86 
L7 

Th 

14 

6.-00 
-0.2 

18:17 
0.7 

16:68 
0.6 

28:39 
L4 

A 

S 

14 

6.-02 
-0.1 

13:16 
0.9 

17.46 
0.4 

• 

•        ■        ■ 

Tu 

15 

6:36      12:81 
-0.3        0.7 

16:84 
0.4 

28:21 
L6 

F 

15 

6:48 
0.0 

14:21 
0.8 

18KB 
0.6 

»    •    . 

s 

15 

0.-02 
L2 

6:89 
0.0 

18-.62 
LO 

18:52 
0.4 

S 

W 

16 

6:80     13:44 
—0.1        0.6 

17:12 
0.5 

•  •        • 

•  •        • 

A 

D 

8 

16 

0:40 
L2 

7:37 
0.1 

16:18 
0.8 

19:26 
0.6 

D 

M 

16 

1.-00 
1.0 

7.-27 
0.1 

14:26 
LO 

20:03 
0.3 

}) 

Th 

17 

0:18       7:83 
1.4        0.0 

15.09 
0.6 

18:U 
0.5 

S 

17 

2:00 
LI 

8:29 
0.2 

16KK) 
0.9 

20:58 
0.4 

£ 

Tu 

17 

2:18 
0.9 

8:06 
0.2 

15KJ7 
LI 

21:13 
0.2 

F 

18 

1:27       8:48 
1.8        0.1 

16:22 
0.7 

19:40 
0.6 

M 

18 

3:20 
LO 

9:28 
0.2 

16:80 
LO 

22.-09 
0.8 

W 

18 

8:40 
0.8 

8:46 
0.3 

15:45 
L8 

22:08 
0.1 

A 

S 

19 

2:64     10H)1 
1.2        0.1 

17:12 
0.8 

21:38 
0.5 

£ 

Tu 

19 

4:31 
LO 

10:12 
.0.8 

16:67 
LI 

28.-02 
0.2 

Th 

19 

6:01 
0.8 

9.-28 
0.8 

16:24 
L4 

23.-08 
-0.1 

s 

20 

4:10     10:49 
1.1        0.1 

17:42 
0.9 

22:52 
0.4 

W 

20 

6:83 
LO 

10:47 
0.8 

17:26 
L8 

38:40 
0.0 

F 

20 

6K)0 
0.7 

10:18 
0.4 

17K)6 
L6 

•  «        • 

•  •        ■ 

M 

21 

6:13     11:28 
1.1        0.1 

18H)8 
LI 

28:42 
0.8 

Th 

21 

6:27 
LO 

11:28 
0.3 

17:56 
L6 

•    ■    . 
■    •    • 

8 

21 

0:04 
-0.8 

6:65 
0.7 

11K)1 
0.4 

17:49 
L8 

Tu 

22 

6:08     12:01 
1.2        0.1 

1837 
LI 

•  ■        ■ 

•  •        • 

F 

22 

0:26 
—0.2 

7:12 
LO 

11:58 
0.8 

18:27 
L6 

8 

22 

0:68 
-0.4 

7;44 
0.7 

11:47 
0.8 

18:34 
L9 

£ 

W 

23 

0.-20       6:48 
0.1        1.2 

12:80 
0.1 

18:60 
L8 

8 

23 

1:10 
-0.4 

7:67 
0.9 

12:40 
0.3 

19:00 
L8 

N 

o 

M 

23 

1:46 
—0.6 

8:80 
0.7 

12:86 
0.3 

19:23 
2.0 

Th 

24 

0:56       7:80 
-0.1        1.2 

12:66 
0.1 

19:12 
L4 

o 

8 

24 

1:64 
—0.6 

8:42 
0.8 

13:06 
0.3 

19:36 
L9 

Tu 

24 

2:33 
—0.6 

9:16 
0.-7 

18:26 
0.8 

20:11 
2.0 

0 

F 

25 

1:28       8:10 
-0.3        1.2 

18.-22 
0.2 

19:36 
L6 

M 

25 

2:40 
-0.6 

9:27 
0.7 

18:46 
0.3 

20:18 
2.0 

P 

W 

25 

8:20 
—0.6 

9:68 
0.8 

14:16 
0.2 

21  H» 
2.0 

S 

26 

2:06       8:68 
—0.4        1.1 

18:60 
0.2 

20:06 
L7 

N 

Tu 

26 

8:27 

-0.6 

10:18 
0.7 

14:26 
0.8 

21:02 
2.0 

Th 

26 

4:06 
—0.6 

10:43 
0.8 

16:18 
0.1 

21:56 
L9 

s 

27 

2:49       9:88 
-0.6        0.9 

14:20 
0.2 

20:38 
L8 

W 

27 

4:15 
-0.6 

11:06 
0.7 

16:10 
0.8 

21:62 
L9 

F 

27 

4:60 
-0.4 

U28 
0.9 

16:13 
0.1 

22:56 
L7 

M 

28 

8:85     10:17 
—0.6        0.8 

14:58 
0.8 

21:16 
L8 

P 

Th 

28 

6K)5 
—0.4 

11:67 
0.7 

16:05 
0.8 

22:48 
L7 

8 

28 

6:35 
-0.2 

12:12 
LO 

17:18 
0.1 

23:66 
L5 

Tu 

29 

4:21     11.-07 
-0.6        0.7 

16:26 
0.3 

21:56 
L8 

F 

29 

5-.67 
-0.3 

12:62 
0.8 

17:12 
0.8 

23:56 
L6 

8 

29 

6:18 
—0.1 

12:66 
LI 

18:30 
0.1 

•        •        • 
«        •        ■ 

N 

W 

30 

5:12     12.-06 
—0.4        0.6 

16:02 
0.8 

22:44 
1.7 

8 

30 

6:62 
—0.1 

18:50 
0.8 

18:27 
0.8 

•        •        • 
■        •        • 

£ 

M 

30 

1K)7 
L2 

7:10 
0.1 

13:44 
L2 

19:49 
0.1 

Th 

31 

6:10      13:20 
-0.8        0.6 

16:68 
0.8 

23:47 
L6 

Tu 

31 

2:27 
LI 

7:66 
0.2 

14:39 
L8 

21H)3 
0.0 

Tiie  tld 
acomparis 
from  Mean 
is  0.6  foot  b 
a  minus  (- 

The  tin 
noon  (a.  m 
8:47  p.m. 

•,  nei« 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whet 
Low  Water,  which  is  the  datum  of  soundiD 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 

ae  used  is  Central  Standard,  90th  meridian 
.),  all  greater  are  in  the  afternoon  (p.  m.)  a 

'  moon;  }),  1st  quar.;  O.  'ull  moon;  (C«  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
Lher  it  is  high  or  low  water.    The  heights,  iz 
gs  on  the  Coast  and  Geodetic  Survey  Cna 
water,  add  the  tabular  height  to  the  soundi 
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7:40  17:47  21:U      22:27 

—0.4  1.8  1.1         1.2 

8:32  18:4S 

—0.6  1.4 

9:24  19:S1 

—0.6  1.4 

10:16  20K)7 

-0.6  1.4 

11:08  20:86 

—0.6  1.8 

12.-00  20:68 

-0.4  1.2 

2:16  8:47  12:60      21:17 

0.9  1.0  -0.2         1.2 

2:46  6:48  18:48      21:83 

0.8  0.9  0.0         1.1 
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—0.3  1.8 
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-0.3  1.8 

11:00  20:46  .    .    .  \    .    . 

—0.3  1.2 

11:42  20:60 

—0.2  1.2 

12:24  20:48 
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9:22  18:57  22:85    .    ,    . 

—0.5  L8  L2    .    .    . 

0:85  1005  19:15     28:16 

L3  —0.4  1.2        1.1 

2:20  11.-05  19:80    .    .    . 

1.1  —0.8  1.1    ..    . 

OHX)  8:65  11:65      19:46 

0.9  1.0  —0.2        1.0 

0:48  6:26  12:44      20:00 

0.7  1.0  0.0        1.0 

1:87  6:61  18:84      20:20 

0.6  0.9  0.8        0.9 

2:27  8.-21  14:20      30:34 

0.4  0.8  0.6        0.9 

8:18  10K)2  16K)6      20:47 

0.8  0.8  0.7         0.9 

4:10  12:34  16.-06      20:50 

0.2  0.9  0.8         0.9 

6H)0  14:60  17:37      20:16 

0.1  LO  0.9        1.0 

6:60  15:53 

0.0  1.1 
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730  17:18 

—0.2  L8 

8.^  17:57 
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8:49  18:26  .  ' 

-0.2  1.8 

9:33  18:68 
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10:14  19:18  28:42    .    .    . 

—0.2  1.1  1.0    ..    . 

1:48  10:66  19:18      23:40 

1.0  —0.1  1.0         0.8 

3:37  11:41  19:10      23:60 

1.0  0.0  0.9         0.7 

5K)0  12:28  19:06    .    .    . 

1.0  0.2  0.8    ..    . 

0:20  6:26  13:14      19K)2 

0.5  1.0  0.4         0.8 

1:00  7:63  14:00      18:53 

0.8  1.0  0.6         0.8 

1:57  9:25  14:44      18:46 

0.1  1.0  0.8         0.9 

2:47  11.-20  15:30      18:49 
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—0.2  1.1 

4:56  16:10 

—0.3  1.2 

6.'05  16:49 

—0.3  1.2 

7:12  17:14  20:85      22:05 

-0.8  1.2  1.1         L2 

8:20  17:82  21:11    .    .    . 
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Time  and  Hei^t  of  High  and 
Low  water. 


0:20  9:14  17:48      21:51 

LI  —0.8  LI        0.9 

2.-05  10.09  17:60      22:80 

LI  -0.1  LO        0.7 

8:86  11:00  18.00  '  23:12 

LO  0.0  0.9         0.6 

4:62  11:60  18:16    .    .    . 

LO  0.2  0.8    ..    . 

OOO  6K)7  12:41      18:80 

0.4  LO  0.8         0.8 

0:44  7:28  18:82      18:46 

0.8  LO  0.5         0.8 

1:85  8:45  14:20      18:60 

0.2  LO  0.8         0.9 

2:24  10:20  15:20      18:88 

0.1  LO  0.8         0.9 

8:06  12:24 .' 

0.0  LO 

8:68  13:61 

0.0  LI 

4:55  14:56 

0.0  L2 

6:45  16:86 

—0.1  L2 

6:36  16:11 

—0.1  L2 

7:28  16:45 

-0.1  L2 

8:21  17.06  22:80    .    .    . 

—0.1  LI  0.9    ..    . 

0:23  9:15  17:16      22:06 

0.9  0.0  LO         0.8 

2:19  10K)6  17:20      22:10 

0.9  0.1  0.9         0.7 

8:37  10:65  17:20      22:27 

,     LO  0.2  0.8         0.5 

4:45  U.40  17:15      22:55 

LI  0.3  0.7         0.3 

6:66  12:34  17:07     28:35 

LI  0.5  0.7        0.1 

7.-06  18:27  16:56    .    .    . 

LI  0.7  0.8    ..    . 

0:30  8:80  14:21      16:47 

0.0  L2  0.8         0.9 

1:18  10:03  16:26      16:48 

-0.2  L2  0.9         LO 

2:13  12:12 

-0.2  L2 

3:17  18:55 

—0.8  L2 

4:30  15:00 - 

—0.3  L2 

5:44  Ibm  19:46      20:50 

—0.2  LI  LO         LI 

6:55  16:60  20:04      28-.50 

—0.1  LO  0.9         LO 

8K)0  15:66  20:40    .    .    . 

0.0  LO  0.7    ..    . 

1:40  9:06  16:00      21.*20 

LO  0.1  0.9         0.6 

8:09  10:02  16:13      22:00 

LO  0.2  0.8         0.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minaa  (— )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Central  Standard,  90th  meridian  W.;  V*  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m. 

^,  new  moon;  }),  1st  quar.;  0«  ^^11  moon;  (^,  8d  quar.;  B,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  ▲,  P,  moon  in  apogee  or  perigee. 
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-0.6 

9:39 
-0.6 

10:28 
-0.6 

11:20 
-0.5 

12:13 
-0.4 

18:07 
—0.3 

8:09 
0.8 

8:49 
0.7 

4:35 
0.5 

5:24 
0.8 

8:45 
0.8 

11:22 
0.8 

13:25 
0.8 

7:20 
0.1 

8:01 
—0.1 

18:03 
1.2 

16:12 
0.2 

17:20 
0.4 

18:30 
0.6 

15:24 
LO 

16:55 
LI 

23:41 
LO 

23:53 
0.9 

•  •        • 

19:48 
0.8 

•  •        • 

•  ■        ■ 

16:37 
0.0 

—0.3 

1:38      15:43 

6:37 
0.7 

7:04 
0.6 

7:41 
0.4 

8:20 
0.2 

9:00 
0.0 

9:41 
-0.1 

10:23 
—0.2 

20:27 
1.3 

10:12 
0.8 

12:32 
0.9 

14:13 
0.9 

15:48 
LO 

17.-01 
LI 

18:13 
L2 

19:23 
L3 

17:51 
0.1 

19:00 
0.8 

20:11 
0.5 

21:20 
0.6 

22:24 
0.8 

23:42 
0.9 

1.2     —0.2 

2:83     16:58 

1.2     —0.2 

3:06       6:47       8:46 
1.1        0.9        1.0 

3:15       7:18      11:38 
1.1        0.9        1.0 

3:16       7:52     13:26 
1.0        0.7        1.0 

8:28       8:85     14:54 
0.9        0.5        1.0 

8:84       9:21      16:10 
0.8        0.3        1.1 

3:46      10:01      17:23 
0.8        0.2        1.1 

4:00     10:45     18:85 
0.8        0.0        1.2 

0:12       4:00     11:26 
0.7        0.8        0.1 

1:23       3:47      12:09 
0.8        0.9     —0.1 

12:56     22:28    .    .    . 

18:12 
—0.1 

19:21 
0.0 

20:25 
0.1 

21:27 
0.8 

22:23 
0.5 

23:18 
0.6 

■        •        • 

•        •        ■ 

19:53 
L2 

21:08 
L2 

19:02 
L8 

19:53 
L4 

20:36 
L4 

■        ■        • 

21:13 
L4 

• 

21:23 
1.8 

21:46 
L4 

22:14 
1.3 

•        ■        • 

22:14 
1.3 

23:00 
L8 

28:30 
1.3 

22:29 
1.2 

22:42 
1.1 

22:51 
1.1 

—0.1        1.2 

*             •            a 

13:39     23:88 

23:57 
1.2 

—0.1         1.2 

14:26 

—0.1 

0:30      15:17    ...... 

8:37 
.  0.7 

11:22 
0.7 

18:14 
0.8 

15:05 
LO 

16:33 
LI 

17:43 
L3 

16:90 
0.8 

16:80 
0.5 

17:50 
0.7 

19:10 
0.9 

20:48 
0.9 

23K)2 
LO 

28:05 
0.9 

28:00 
0.9 

22:49 
1.0 

22:38 
LO 

0:14 
LI 

0:31 
LO 

0:43 
0.9 

0:53 
0.9 

0:50 
0.8 

0:37 
0.9 

0:15 
0.9 

9:48 
-0.4 

10:33 
-0.5 

11:21 
-0.5 

12:18 
-0.5 

13:10 
—0.4 

14K)6 
-0.2 

15:06 
0.0 

16:16 
0.2 

1.2        0.0 

1:12      16:16 

7:32 
0.6 

7:21 
0.5 

7:35 
0.8 

7:58 
0.1 

8:30 
-0.1 

9:07 
—0.8 

19:10 
1.4 

11:06 
0.7 

12:59 
0.7 

14:24 
0.9 

15:44 
LO 

16:50 
L2 

18:00 
L3 

17:27 
0.3 

1837 
0.5 

19:45 
0.6 

21K)5 
0.8 

22:25 
0.9 

1,2         O.Q 

1:47      17:14 

1.2         0.1 

2:12      18:17 

1.1        0.2    ..    . 

2:29       8:37      12:89 
1.0        0.7        0.8 

2:38       8:33     14:00 
0.9        0.6        0.8 

2:52       8:44      15:13 
0.8        0.4         0.9 

2:47       9:05      16:16 
0.8        0.2        1.1 

2:36       9:31      17:22 
0.8        0.0        1.2 

2:12     10:05     18:27 
0.8     —0.1        1.3 

0:40       1:36      10:43 
0.9        1.0     —0.3 

11:80     20:56    .    .    . 

19:21 
0.3 

20:25 
0.4 

21:26 
0.5 

22:22 
0.6 

23:28 
0.8 

•  •        ■ 

•  ■        • 

19:41 
1.3 

S    22 

\f    9.9. 

18:46 
L4 

19:40 
1.4 

■         «         ■ 

Tu 

W 

Th 

F 

24 
26 
26 
27 

9ft 

20:28 
1.4 

20:21 
1.4 

20:55 
1.3 

21:23 
1.3 

•         »         • 

21:18 
1.4 

22:12 
1.4 

22:47 
L3 

23:12 
1.2 

21:40 
1.2 

5:22 
0.9 

7:48 
0.8 

9:61 
0.7 

12Kr7 
0.8 

14:01 
—0.1 

14:55 
0.2 

16:60 
0.4 

16:48 
0.6 

21:54 
LI 

22K)7 
LO 

22:20 
0.9 

22:81 
0.9 

Tn    *>Q 

—0.4        1.8 

IS   29 

1 

12:20     22:19 

w 

Th 

30 
31 

—0.4        1.3 

13:16     28:36 

23:23 
LI 

M 
Tu 

30 
31 

—0.4        1.8    .....    - 

—0.8 

•        ■        • 

1 

The  tid 
a  comparis 
from  Mea 
which  is  0. 
unless  a  m 

The  til 
noon  (a.  i 
16:47  is  8:47 

•,  nev( 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wli 
on  of  consecutive  heights  will  indicate  whe 
n  Low  Water,  which   is  the  datum  of  soi 
6  foot  below  mean  sea  level.    To  find  the  d( 
Inus  (— )  sign  is  before  the  height,  in  whicl: 

QC  used  1b  Central  Standard,  90th  meridiai 
in.),all  greater  are  in  the  afternoon  (p.  ] 
p.m. 

r  moon;  ^,  1st  quar.;  Q.  '^11  moon;  (C,  3d  < 
^  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heig  it8,  in 
mdings  on  the  Coast  and  Geodetic  Survej 
3pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

I.  W.;  Oi>  is  midnight,  12^  \b  noon;  all  hours 
m.)  and  when  diminished  by  12  give  the  t 

luar.;  £,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 
L  feet  8ind  tenths,  are  reckoned 
r  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

1r8s  than  12  are  in  the  for&- 
;imes  after  noon;  for  instance, 

farthest  north  or  south  of  the 
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JANUARY. 


s 


N 

9 


S 


8 
A 


E 


Day of— 


W. 


M 
Tu 
W 
Th 
F 
S 

M 

To 

W 

Th 

F 

S 

s 

M 

Tu 
W 
Th 
F 
S 
8 
M 
Tu 
W 

Th 
F 

8 
9 
M 


Mo. 


N 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 


Time  and  Height  of  High  and 
Low  water. 


Tu  30 


W 


31 


0:80 
2.9 

1:28 
8.2 

2:18 
8.4 

8K)0 
8.0 

8:47 
8.8 

4:20 
8.6 

4:56 
8.4 

OKM 
0.1 

0:62 
0.4 

1:42 
0.7 

2:46 
0.0 

8dS8 
1.1 

5:10 
1.1 

6:20 
1.0 

O'JS 
2.8 

1:20 
2.6 

1:56 
2.0 

2:80 
8.2 

8KX) 
8.4 

8:83 
8.6 

4:06 
8.7 

4:40 
8.7 

5:16 
8.6 

0:18 
0.8 

1:08 
0.6 

2K)6 
0.8 

8:88 
1.0 

6:17 
1.0 

6:46 
0.0 

1K>4 
2.8 

1:6& 
8.1 


7:86 
0.4 

8:80 
0.6 

9:18 
0.6 

10.-00 
0.8 

10:40 
1.1 

11:20 
1.4 

11:58 
1.6 

6:80 
8.1 

6K)6 
2.8 

6:40 
2.6 

7:22 
2.2 

8:16 
2.0 

9:80 
1.9 

10:68 
1.9 

7:18 
0.8 

8K)8 
0.7 

8:48 
0.7 

9:20 
0.6 

9:63 
0.7 

1037 
0.8 

11:00 
0.9 

11:80 
1.0 

12.-00 
1.1 

6:66 
8.8 

6:80 
2.9 

7:18 
2.6 

8:16 
2.1 

9:40 
1.8 

11:20 
1.9 

7:46 
0.8 

8:84 
0.7 


12:40 
2.6 

18:20 
2.6 

14.-00 
2.8 

14:87 
8.1 

15:12 
8.8 

15:60 
8.4 

16:26 
8.5 

12:82 
1.7 

1H:10 
1.7 

18:58 
1.7 

14:62 
1.6 

16:06 
1.2 

1731 
0.9 

18:27 
0.6 

2.2 

12:64 
2.6 

18:36 
2.8 

14:16 
8.2 

14:50 
8.5 

15:26 
8.7 

16:00 
8.8 

16:84 
8.7 

17:12 
8.6 

U'JSO 
1.2 

18:10 
1.2 

14:16 
1.2 

16:50 
1.1 

1735 
0.8 

18:40 
0.4 

12:80 
2.2 

13:15 
2.6 


19:87 
0.0 

2035 
-0.2 

21:10 
—0.4 

21:54 
-0.4 

22:88 
—0.3 

28.30 
-0.1 


17K)0 
8.4 

17:44 
8.2 

18:88 
2.9 

19:83 
2.6 

20:65 
2.8 

22:58 
2.2 


1930 
0.2 

20:06 
—0.1 

20:48 
—0.2 

21:25 
—0.3 

22K)0 
—0.2 

22:84 
-«.l 

28K)7 
0.0 

23:40 
0.2 


17:63 
8.4 

18:40 
8.0 

19:40 
2.6 

21:06 
2.4 

23:20 
2.4 


19:85 
0.0 

2038 
—0.3 


FEBRUARY. 


p 

c 


B 


8 
A 


£ 


N 


Day  of— 


W. 


Th 

F 

S 

8 

M 
Tu 

W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

8 

M 
Tu 
W 
Th 

F 

8 

8 

M 

Tu 

W 

Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 


Time  and  Height  of  High  and 
Low  water. 


2:88 
8.4 

8K» 
8.6 

8:84 
8.6 

4K)0 
8.6 

4:27 
8.4 

4:63 
8.2 

0:11 
0.4 

0:48 
0.8 

1:87 
1.1 

2:55 
1.4 

0:06 
2.1 

1:34 
2.0 

1:46 
2.8 

1:48 
2.6 

2:00 
8.0 

2:20 
8.4 

2:44 
8.6 

8:12 
3.8 

8:42 
8.9 

4:13 
8.8 

4:43 
8.6 

6:18 
8.3 

037 
0.6 

132 
1.0 

8:17 
1.4 

6:82 
1.4 

132 
2.6 

1:50 
8.0 

2:10 
8.8 


9:12 
0.7 

9:46 
0.9 

10.30 
LO 

10:46 
1.1 

11:17 
1.2 

11:86 
L2 

540 
8.0 

5:48 
2.6 

6:20 
2.8 

7K» 
2.0 

4:50 
L6 

6:22 
1.3 

7:17 
1.0 

7:57 
0.8 

8:82 
0.7 

9:02 
0.5 

9:88 
0.6 

10:00 
0.6 

10:27 
0.6 

10:60 
0.6 

11:14 
0.7 

11:80 
0.7 

5:50 
2.8 

6:28 
2.4 

7:12 
1.9 

8:24 
1.7 

6:56 
1.2 

7:45 
1.0 

830 
0.9 


18:62 
2.9 

14:28 
8.4 

16.-00 
8.6 

16:88 
8.8 

16:10 
8.8 

16:46 
3.7 

11:56 
1.1 

11:66 
1.1 

11:20 
LI 

11:40 
LI 

8H)4 
L8 

10:00 
L7 

12K)4 
2.0 

12:66 
2.4 

18:82 
2.9 

14:06 
8.8 

14:35 
8.7 

16:10 
8.9 

16:42 
4.0 

16:16 
4.0 

16:60 
8.8 

17.38 
8.5 

11:88 
0.8 

11:88 
0.9 

11:68 
LO 

17:10 
0.8 

11:00 
L7 

12:38 
2.1 

18:18 
2.6 


21.-08 
—0.5 

21:45 
-0.6 

22:24 
-0.6 

23:00 
—0.8 

28:86 
0.0 


17:22 
8.4 

18:04 
8.0 

18:63 
2.5 


16:65 
LO 

18:18 
0.6 

19:13 
0.3 

19:57 
0.0 

20:84 
—0.2 

21:06 
—0.3 

21:38 
—0.3 

22:10 
—0.3 

22:40 
-0.2 

28:12 
0.0 

28:45 
0.3 


18:12 
8.1 

19:08 
2.6 

20:40 
2.3 


18:80 
0.4 

19:28 
0.0 

20K)8 
—0.4 


MARCH. 


o 

B 


C 
8 


B 


N 


Day  of— 


W. 


F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 


Mo 


Th 
F 

8 
8 
M 
Tu 
W  27 


Th 
F 

8 

8 


1 

2 

3 

4 

5 

6 

7 

•8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 


28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  wator. 


2:80 
8.5 

2:47 
8.6 

8Kr7 
8.6 

838 
3.5 

8:62 
8.4 

4:15 
8.2 

4:42 
8.0 

0:04 
0.9 

0:80 
L8 

0:54 
1.6 

0:16 
2.0 

1:82 
2.2 

1:87 
2.5 

1:86 
2.8 

1:87 
8.1 

1:53 
8.4 

2:17 
8.7 

2:45 
8.8 

3:13 
3.8 

8:48 
8.7 

4:13 
3.6 

4:46 
3.1 

0K)7 
0.9 

1:26 
L4 

8:80 
L6 

0:48 
2.6 

1:20 
2.8 

1:40 
8.1 

1:52 
8.3 

2:00 
8.3 

2:10 
8.3 


8:60 
0.8 

930 
0.8 

9:46 
0.7 

10:10 
0.7 

10:80 
0.6 

10:50 
G.6 

11 KX) 
0.6 

5K)0 
2.7 

'if 

6:16 
2.2 

4:86 
L7 

6:12 
L6 

6:58 
L2 

7:84 
0.9 

8:04 
0.6 

8:34 
0.4 

9:00 
0.8 

9:80 
0.8 

9:64 
0.2 

10:18 
0.8 

10:40 
0.8 

10:56 
0.4 

5:17 
2.7 

6:48 
2.8 

630 
2.0 

5:40 
L7 

6:45 
L5 

7:20 
L3 

7:50 
1.0 

8:17 
0.8 

8:48 
0.6 


13:40 
8.1 

14:12 
8.6 

14:45 
3.8 

16:18 
4.0 

15:52 
4.0 

1637 
3.8 

17:08 
3.4 

10:56 
0.6 

10:60 
0.7 

11.-00 
0.9 

7:10 
L9 

9:16 
L7 

1232 
2.1 

12:46 
2.5 

13:15 
8.0 

13:48 
3.4 

14:16 
3.7 

14:48 
4.0 

16:20 
4.1 

15:56 
4.0 

16:32 
3.8 

17:10 
8.6 

10:67 
0.6 

11:00 
0.7 

11:10 
LO 

11:88 
L8 

10:12 
1.8 

12:10 
2.2 

12:44 
2.7 

18:17 
3.2 

13:48 
3.6 


20:48 
—0.5 

21:25 
—0.6 

22:00 
-0.5 

22:38 
-0.2 

28:06 
0.1 

23:34 
0.5 


17:40 
8.0 

18:27 
2.5 


11:23 
♦    L2 

17:55 
0.8 

18:50 
0.4 

19:80 
0.1 

20:05 
—0.1 

20:40 
-0.8 

21:10 
-0.4 

21:43 
—0.3 

22:15 
—0.2 

22:48 
0.1 

23:25 
0.5 


17:57 
3.1 

18:56 
2.6 


16:50 
0.8 

18:05 
0.4 

18:67 
0.0 

19:42 
—0.2 

20:20 
-0.4 

20:67 
-0.4 


The  tidee  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
^^hich  is  1.8  feet  below  mean  sea  level.  To  nnd  the  depth  of  water  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
onlees  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Mean  Local  Civil,  for  the  meridian  48°  lO'  W.;  o^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  16:47 
is  8:47  p.  m. 

#,  new  moon;  D,  Ist  quar.;  0«  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

-n 

B 

o 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

^ 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

W. 
M 

Mo. 

1 

W. 

w 

Mo. 
1 

W. 

Ma 

2:27 
8.8 

0.4 

14:22 
3.8 

21:30 
-0.2 

o 

2:10 
8.1 

9K» 
0.0 

14:40 
3.6 

21;40 
0.4 

8 

S 

1 

2M 
8.0 

10.-07 
-^.1 

15:47 
3.2 

22:54 
LI 
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Time  and  Height  of  High  and 
Low  Water. 


4:86 
3.2 

6:28 
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—0.4 

2135 
—0.5 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.;  0>»  is  midnight,  12««  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47i83:47p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  ^^^1  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0*>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon :  for  Instance,  15:47  i83:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  tlie 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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2.7 

28:23 
2.9 


18:52 
—0.3 

19:42 
-0.8 

20:30 
-0.2 

21:16 
-0.1 

22:01 
0.0 

22:41 
0.3 

23:22 
0.6 


19:26 
8.4 

20:24 
8.0 

21:28 
2.7 

22:30 
2.8 

23:80 
2.9 


•  at 

18:26 
0.5 

19:04 
0.6 

19:40 
0.6 

20:17 
0.6 

20:56 
0.6 

21:30 
0.7 

22H)6 
0.8 

22:40 
1.0 

28:20 
1.1 


19:67 
2.9 


NOVEMBER. 


8 


Day of— 


W.  !Mo. 


E 


8 


A 

D 


B 


F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 


M 

Tu 

W 

Th 

F 

S 
8 
M 

Tu 
W 

Th 
F 
S 

M 

N  Tu 

W 


P  Th 

1 
F 

S 


1 
2 
3 

4 
5 
6 
7 
8 
9 


S!lO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


0:51 
1.3 

1:61 
L6 

8:02 
L6 

4:21 
1.8 

5:36 
LO 

0:40 
4.1 

1.-26 
4.6 

2:12 
4.9 

2:68 
5.8 

8:84 
5.5 

4:20 
6.6 

5:01 
6.6 

6:45 
5.5 

0:16 
L5 

IKX) 
1.8 

1:60 
2.0 

2:48 
2.0 

8:48 
L9 

4:62 
1.8 

5:62 
1.5 

0:26 
4.0 

IKM 
4.8 

1:42 
4.7 

2:24 
5.1 

8X)6 
5.4 

8:60 
5.7 

4:86 
5.9 

5:24 
59 

6:16 
5.8 

0:50 
1.2 


7a0 
6.4 

8:20 
6.3 

9:26 
5.1 

10:36 
4.9 

11:46 
4.7 

6:45 
0.6 

7:39 
0.2 

8:86 
—0.2 

.9:80 
—0.6 

10:22 
-0.7 

11:12 
—0.8 

12K)0 
-0.7 

12:48 
->0.6 

6:29 
5.2 

7:14 
4.9 

8KM 

4.6 

8:66 
4.8 

9:58 
4.1 

10:49 
3.9 

11:47 
8.7 

6:38 
1.1 

758 
0.7 

8:18 
0.8 

9.08 
—0.2 

9:56 
—0.6 

10:46 
—0.8 

11:37 
—1.0 

12:28 
—1.0 

13:18 
—0.9 

7:10 
5.6 


14:27 
—0.4 

16:28 
—0.3 

16:28 
—0.1 

17:27 
0.0 

18:20 
0.1 

12:51 
4.6 

18:56 
4.6 

14:63 
4.4 

16:47 
4.2 

16:88 
8.8 

17:80 
3.6 

18:20 
8.8 

19:10 
8.0 

18:86 
—0.8 

14.'21 
—0.1 

16K)8 
0.2 

15:61 
0.4 

16:88 
0.6 

17:14 
0.7 

17:66 
0.8 

12:48 
8.7 

13:88 
8.7 

14:30 
8.7 

16:23 
8.6 

16:14 
8.5 

17K)6 
3.8 

18K)0 
8.8 

18:62 
8.2 

19:44 
3.2 

14:12 
—0.7 


20:58 
2.9 

21:59 
8.1 

22:57 
8.8 

28:61 
8.7 


19:10 
0.2 

20K)8 
0.8 

20:48 
0.6 

21:29 
0.6 

22:10 
0.8 

22:51 
LO 

28'4{2 
L2 


20K)2 
8.0 

20:64 
2.8 

21:45 
8.0 

22'.84 
8.2 

28:16 
8.4 

28:50 
8.6 


18:44 
0.8 

19:28 
0.8 

20:10 
0.9 

20:50 
0.9 

21:88 
LO 

22:18 
LI 

28.-04 
LI 

23:54 
L2 


20:40 
8  3 


DECEMBER. 


i 


E 


8 


1> 

£ 


N 

O 


Day of— 


W. 


M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

s 


E  M 

C 


Tu 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


1:54 
L2 

8K)2 
L2 

4:16 
LO 

6:27 
0.7 

0:04 
4.5 

0*.52 
4.9 

1:40 
6.2 

2:26 
6.4 

8:10 
5.6 

8:54 
6.6 

4:87 
6.6 

620 
6.4 

6.-01 
6.1 

0:83 
L7 

1:20 
L8 

2:10 
L8 

8:06 

L7 

4:06 
L5 

4:57 
L8 

m 

l.-OO 
^.1 

1:48 
5.5 

2:36 
5.8 

8:26 
6.0 

4:19 
6.2 

6:11 
6.1 

6K)6 
5.9 

0.47 
0.9 

1-60 
0.9 

2:58 
0.8 


8:U 
5.8 

9:16 
4.9 

10:26 
4.6 

11:87 
4.8 

6:28 
0.4 

7:81 
0.0 

8:80 
—0.3 

9:24 
-0.5 

10:14 
—0.7 

11:01 
-0.7 

11:44 
—0.7 

12:28 
-0.6 

18:06 
-0.3 

6:46 
4.8 

7:80 
4.6 

8:16 
4.2 

9M)6 
8.9 

10:00 
8.7 

11:00 
8.6 

12:02 
8.4 

6:66 
0.6 

7:62 
0.0 

8:47 
—0.4 

9:40 
-0.8 

10:81 
—LI 

11:22 
— L2 

12:12 
—LI 

18:01 
-0.9 

7:01 
6.6 

8K» 
6.2 

9.08 
4.7 


16.-06 
—0.4 

16:00 
-0.1 

16*.62 
0.2 

17:46 
0.6 

12:42 
4.1 

18:46 
8.9 

14:42 
8.7 

16:88 
8.4 

16:80 
8.2 

17:18 
8.1 

18K)6 
3.0 

18-.60 
2.9 

19:34 
8.0 

13:43 
0.0 

14:20 
0.2 

14:82 
0.4 

1627 
0.6 

16K)6 
0.7 

16:66 
0.9 

17:45 
a9 

18:14 
3.3 

14.-04 
3.8 

16:01 
8.2 

16-.67 
8.2 

16:60 
3.3 

17:41 
8.8 

18:32 
8.4 

192S 
8.7 

18:60 
-0.6 

14:40 
—0.3 

1628 
0.1 


21:84 
8.6 

22t28 
8.9 

28:18 
4.2 


18:41 
0.6 

1929 
0.8 

20:14 
0.9 

20:68 
1.0 

21:42 
1.2 

22:25 
1.3 

28K)6 
L6 

28:60 
L6 


20:16 
3.1 

20:56 
3.3 

21:81 
3.5 

22:0S 
8.7 

22:45 
4.0 

2326 
4.3 


18:83 
LO 

1924 
1.0 

20:14 
1.0 

21.-06 
1.0 

21:59 
LO 

22:62 
LO 

28:49 
0.9 


20:13 
S.9 

21:05 
4.1 

21:52 
4.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timeeon  the  first  line  and  heights  on  the  second  line  of  each  day ; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  8pring8,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

1 

MARCH. 

• 

a 

8 

99 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

.  1 
P 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
M 

Mo. 
1 

W. 

Th 

Mo. 
1 

W. 

F 

Mo. 

0:30 

6:25 

12:15 

18:68 

P 

2:20 

8:13 

13:60 

2031 

1 

2K)3 

8:60 

18:42 

Tonyi 

0.6 

2.8 

0.8 

4.4 

-0.1 

2.9 

0.1 

5.2 

-0.1 

8.1 

0.1 

6.0 

Tu 

2 

1:82 

735 

18.-09 

19:42 

O 

F 

2 

8:07 

9.-02 

14:42 

21:10 

S 

2 

2:42 

8:45 

14:82 

20:54 

0.2 

2.9 

0.2 

4.9 

-0.4 

8.1 

—0.2 

6.4 

-0.4 

8.6 

—0.8 

6.1 

N 

W 

3 

2.'28 

8:20 

14K)0 

20:82 

S 

3 

8:50 

9:48 

16:32 

21:66 

O 

s 

3 

8:24 

9:27  '  1530 

21:87 

0.0 

2.9 

0.0 

6.2 

-0.8 

8.4 

-o.a 

6.4 

-0.7 

8.9 

—0.5 

6.1 

9 

Th 

4 

8:18 

9:13 

14:60 

21:22 

S 

4 

4:82 

10:82 

16:20 

22:42 

B 

M 

4 

4:02 

10:07 

16:10b 

22:19 

—0.8 

8.0 

-0.1 

5.4 

-0.8 

8.6 

-0.4 

6.8 

—0.8 

4.1 

—0.6 

4.9 

F 

5 

4:07 

10:02 

15:40 

22:10 

M 

5 

5:12 

11:17 

17:07 

2836 

Tu 

5 

4:40 

10:48 

16:51 

28:02 

—0.4 

8.1 

-0.2 

5.6 

-0.8 

8.8 

—0.8 

6.0 

—0.7 

4.3 

—0.4 

4.5 

S 

6 

4:54 

10:62 

16:38 

22:69 

E 

Tu 

6 

6:65 

12K)2 

17:65 

•        •        • 

W 

6 

5:16 

11:28 

17:88 

23:46 

-0.7 

3.2 

-0.1 

5.8 

—0.6 

3.9 

—0.1 

•        ■        • 

—0.5 

4.3 

-0.2 

4.1 

s 

7 

6:41 

11:42 

17.-20 

28:48 

W 

7 

0:10 

6:34 

12:49 

18:48 

Th 

7 

6:56 

12:10 

18:21 

•        ■        • 

—0.7 

3.3 

0.0 

6.1 

4.6 

—0.4 

8.8 

0.2 

-0.2 

4.1 

0.1 

■        ■        • 

M 

8 

6:28 

12:32 

18:16 

•        •        • 

Th 

8 

1:00 

7:16 

13:85 

19:46 

F 

8 

039 

6:84 

12:58 

19:14 

-0.6 

8.3 

0.2 

•        •        • 

8.9 

-0.3 

8.7 

0.6 

3.6 

0.1 

4.0 

0.6 

£ 

Tu 

9 

0:37 

7:14 

18:27 

19:12 

a 

F 

9 

1:60 

8:01 

14:32 

20:52 

8 

9 

1:15 

7:18 

18:46 

20:20 

4.7 

—0.4 

8.8 

0.4 

8.3 

0.3 

8.6 

0.9 

3.0 

0.5 

8.7 

0.9 

W 

10 

1:29 

8K)3 

14:23 

20:16 

S 

10 

2:48 

8:53 

16:38 

22:18 

a 

S 

10 

2:10 

8K)0 

14:48 

21:45 

4.2 

—0.2 

8.4 

0.7 

2.8 

0.6 

8.6 

LI 

2.5 

0.8 

8.6 

1.1 

(C 

Th 

11 

237 

8:68 

1630 

21-28 

§ 

11 

4K)1 

9:64 

16:48 

23:52 

s 

M 

11 

8:29 

•^ 

16.-02 

28:25 

8.7 

0.1 

8.6 

0.7 

2.4 

0.8 

8.6 

LI 

2.2 

8.4 

LI 

F 

12 

8:80 

9:46 

16:24 

22:48 

M 

12 

636 

11  .-06 

17:55 

A 

Tu 

12 

bm 

10:27 

17:18 

•        •        • 

8.2 

0.4 

8.6 

0.9 

2.2 

0.9 

8.7 

■        •        • 

2.1 

1.3 

8.4 

•        •        • 

S 

13 

4:38 

10:42 

1737 

•        •        • 

s 

Tu 

13 

1.-07 

6:46 

12:08 

18:58 

W 

13 

0:87 

6.38 

11:48 

18:18 

2.8 

0.6 

3.7 

•        •        • 

0.9 

2.2 

0.9 

8.9 

0.9 

22 

1.2 

3.6 

8 

14 

0K)7 

6:60 

11:88 

18:28 

A 

W 

14 

1:69 

7:38 

18.-03 

19:88 

Th 

14 

133 

7:19 

12:41 

19:05 

0.9 

2.6 

0.6 

8.9 

0.7 

2.4 

0.9 

4.0 

0.7 

2.5 

LO 

8.8 

M 

15 

1:16 

6:62 

12:58 

19:15 

Th 

15 

2:88 

8:22 

13:48 

20:17 

F 

15 

1:66 

7:56 

18:26 

19:45 

0.8 

2.5 

0.6 

4.1 

0.6 

2.6 

0.7 

4.2 

0.4 

2.7 

0.8 

4.0 

Tu'16 

2:10 

7:48 

1330 

19:68 

F 

16 

S:m 

8:56 

14:28 

20:60 

S 

16 

2:24 

834 

14:06 

20:18 

0.6 
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0.6 

4.3 

0.3 

2.7 

0.6 
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0.2 

8.0 

0.6 

4.1 

S 

W 

17 

2:66 

8:85 

14:03 

20:37 

S 

17 

8:32 

9:27 

15K)2 

21:23 

s 

17 

2:60 

8:52 

14:42 

20:52 

A 

0.4 

2.6 

0.6 

4.4 

0.0 

2.9 

0.5 

4.4 

0.0 

8.3 

0.8 

4.2 

Th 

18 

8:82 

9:18 

14:40 

21:15 

• 

s 

18 

8:68 

9:56 

16:86 

21:54 

• 

M 

18 

8:17 

9:21 

16:12 

21:27 

0.3 

2.6 

0.6 

4.6 

0.0 

8.1 

0.4 

4.4 

—0.1 

3.6 

0.1 

4.2 

•   F 

19 

4:08 

9:49 

15:17 

21:46 

M 

19 

434 

1034 

16:10 

2235 

£ 

Tu  19 

8:46 

9:61 

16:60 

22:11 

0.2 

2.6 

0.6 

4.6 

—0.1 

8.2 

0.8 

4.8 

—0.1 

3.8 

0.0 

4.1 

S 

20 

4:32 

10:22 

15:50 

22:17 

E 

Tu 

20 

4:61 

10:68 

16:48 

23K)0 

W 

20 

4:15 

1032 

16:80 

22:38 

0.1 

2.7 

0.6 

4.4 

-0.1 

8.4 

0.8 

4.1 

—0.1 

4.0 

0.0 

8.9 

8 

21 

6:00 

10:53 

1632 

22:49 

W 

21 

6:18 

11.36 

17.32 

23:83 

Th 

21 

4:48 

10:58 

17.-07 

28:15 

0.0 

2.7 

0.6 

4.4 

0.0 

8.6 

0.3 

3.9 

0.0 

4.0 

0.0 

3.6 

M 

22 

6:29 

11:27 

16:67 

2330 

Th 

22 

5:48 

11:68 

18:04 

F 

22 

5:17 

11:31 

17:60 

23:56 

0.1 

2.8 

0.6 

4.2 

0.1 

8.6 

0.4 

■        •        • 

0.2 

4.1 

0.1 

8.2 

Tu  23 

6:67 

12:00 

17:86 

23:56 

F 

23 

0:15 

6:24 

12:88 

18:50 

S 

23 

6:51 

12:12 

18:46 

■        •        • 

0.1 

2.9 

0.7 

4.0 

3.6 

0.3 

8.6 

0.6 

0.4 

4.1 

0.4 

■        ■        • 

E 

W 

24 

6:30 

12J6 

1830 

•        •        * 

S 

24 

0:65 

7:03 

13.38 

19:58 

s 

24 

0:45 

6:82 

13:05 

19:52 

0.2 

8.0 

0.8 

•        •        • 

8.1 

0.5 

8.7 

0.8 

2.8 

0.6 

4.0 

0.6 

Th 

25 

0:36 

7KB 

13:17 

19:12 

D 

s 

25 

1:52 

7:61 

14:32 

21:16 

N 

M 

25 

1:49 

7:28 

14:10 

21:17 

8.6 

0.3 

3.2 

0.9 

2.7 

0.7 

8.7 

0.9 

}) 

2.4 

0.8 

8.9 

0.7 

F 

26 

1:20 
8.3 

7:42 
0.4 

14.-06 
8.3 

20:12 
1.0 

M 

26 

8:11 

2.4 

8:56 
0.9 

16:48 
8.7 

22:62 
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Tu 

26 

8:15 
2.2 

8:40 
LI 

15:32 
8.8 

22:45 
0.6 

3) 

S 

27 

2:18 
2.9 

8:85 
0.6 

16:06 
8.4 

21:82 
LO 

N 

Tu 

27 

4:45 
2.2 

10:18 
0.9 

17K)8 
4.0 

•  •        • 

•  ■        t 

W 

27 

1 

4:60 
2.8 

10:10 
LO 

16:51 
4.0 

28:57 
0.6 

s 

28 

8:28 
2.6 

9:38 
0.7 

16:18 
8.7 

23:00 
0.9 

W 

28 

0:14 
0.6 

6:08 
2.4 

11:39 
0.7 

18:18 
4.8 

P 

Th'28 

1 

6:02 
2.6 

11:32 
0.8 

18K)0 
4.2 

•  •        • 

•  •        • 

M 

29 

4:50 
2.6 

9:43 
0.8 

17:28 
4.0 

•  •    • 

•  •    • 

Th 

29 

1:14 
0.2 

7:10 
2.7 

12:45 
0.4 

19:15 
4.7 

F 

29 

0:50 
0.0 

6:56 
8.0 

12:87 
0.4 

18:67 
4.5 

Tn 

30 

0-22 

6:10 

11:62 

18:32 

s 

30 

1:85 

7:40 

18:32 

19:47 

.- 

%M^^ 

0.7 

2.5 

0.6 

4.4 

^^\^ 

—0.4 

8.5 

0.0 

4.6 

N    W   .^1 

1:26 

7:17 

12:54 

19:30 

S    31 

2:15 

8:22 

14:22 

20:34 

1 

0.3 

2.6 

0.3 

4.8 

—0.5 

3.9 

—0.3 

4.7 

The  tid 

ies  are  placed  in  the  order  of  occurrence,  wit 

th  their  times  on 

the  ilrst  line  and  heights  o 

n  the  second  line  of  each  day;    | 

!  a  comparii 
from  Meai 

ion  of  consecutive  heights  will  indicate  whe 

theritisl 

ligh  or  low  water.    The  heights,  in 

feet  and  tenths, 

are  reckoned 

L  Low  Water  Springs,  which  is  approxim 

ately  the  datum  of  soundings  on  the  Adn 

liralty  Charts  for  this  region,  1 1 

and  which 

is  2.0  feet  below 

mean 

sea  level.    To  find 

the  depth  of  water,  add 

the  tabular  height 

to  the  soundings  given 

on  the 

cliart,  unle 

ss  a  minus  (— )  sign  is  before  the  height,  in 

which  case  subtract  it. 

The  til 

me  used  is  Ka.stern  Standard.  76th  merid 

ian  W.; 

0>>  is  midnight,  12*  is  noon;  all 

hours  less  than  12  are 

in  the 

forenoon  (i 

ei.m.),  all  greater 

are  in  the  afternoon  (p.  m 

.)  and  when  diminished  by  12  give  the  timef 

lafter  noon;  for  instance,  16:47   | 

ia  3:47  p.  m 

» 

#,  ne^ 

r  moon;  ^,  Ist  quar.;  0 

,  full  moon;  (T,  3d 

quar.;  E, 

moon  on  the  < 

squator;  N,  8,  moon 

I  farthest  north  or  south  of  the  1 1 

equator;  A 

,  P,  moon 

in  apogee  or  perigee. 

1 

63219^—11 


■10 
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VALPARAISO,  OOILE,  1912. 


APEIL. 

MAY. 

JUNE. 

E 

o 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  Hl| 
LowWater. 

• 

;hand    § 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
M 

Mo. 

1 

W. 
W 

Mo. 

1 

W. 
8 

Mo. 
1 

2:52 
-^.6 

9:01      15:07 
4.3     -0.5 

21:18 
4.5 

o 

2:57 
-0.2 

9:12 
4.6 

15:87 
-0.8 

21:37 
8.6 

8 

8:88 
0.8 

10:10 
4.6 

16:68 
0.8 

22:43 
2.6 

Tu 

2 

8:30 
—0.6 

9:40     15:52 
4.5     —0.6 

22:00 
4.3 

Th 

2 

8:31 
-0.1 

9:51 
4.7 

16:20 
—0.2 

22:17 
8.3 

8 

2 

4:18 
0.5 

10:49 
4.4 

17:40 
0.2 

28:25 
2.4 

W 

3 

4:07 
-0.4 

10:18     16:32 
4.5     -0.4 

22:40 
4.0 

F 

3 

4:07 
0.1 

10:30 
4.6 

17.-05 
0.0 

22:67 
8.0 

M 

3 

4:48 
0.7 

11:27 
4.4 

18:22 
0.4 

•  •        ■ 

•  •           a 

Th 

4 

4:40 
-0.2 

10:55     17:16 
4. 5     —0. 1 

23:18 
8.5 

S 

4 

4:38 
0.8 

11:08 
4.4 

17:52 
0.2 

23:40 
2.6 

A 

Tu 

4 

0:10 
2.8 

5:26 
0.9 

12K)6 
4.0 

19K)6 
0.4 

F 

5 

5:15 
0.1 

11:35     18:02 
4.8        0.2 

•  •        • 

•  •        « 

s 

8 

5. 

5:13 
0.6 

11:50 
4.2 

18:40 
0.5 

■         ■         ■ 
«        •        • 

W 

5 

IHX) 
2.2 

6:08 
LI 

12:47 
8.8 

19:60 
0.5 

S 

6 

OKK) 
8.0 

5:50     12:18 
0.4        4.1 

18:54 
0.5 

M 

6 

057 
2.4 

5J» 
0.9 

12:83 
8.9 

19:84 
0.7 

Th 

6 

1:66 
2.2 

6:59 
L8 

13:81 
3.6 

20:83 
0.5 

8 

7 

0:46 
2.6 

6:27      13K)6 
0.7        8.8 

19:55 
0.8 

A 

Tu 

7 

1:24 
2.2 

6:35 
L2 

13:22 
8.6 

20:32 
0.8 

<L 

F 

7 

2:60 
2.4 

8KX) 
L4 

1428 
8.4 

21:18 
0.6 

8 

M 

8 

1:48 
2.3 

7:12      14:02 
1.0        8.5 

21:12 
1.0 

W 

8 

2:35 
2.1 

7:32 
L4 

14:17 
8.4 

21:84 
0.8 

8 

8 

8:48 
2.6 

9:08 
L4 

16:23 
8.2 

22K)1 
0.6 

i 

Tu 

9 

8:05 
2.1 

8:15     15:12 
1.3        3.8 

22:35 
LO 

d 

Th 

9 

8:52 
2.1 

8:50 
L6 

15:19 
8.8 

22:30 
0.7 

E 

8 

9 

2.9 

10:28 
L2 

16:23 
8.1 

22:47 
0.5 

W 

10 

4:41 
2.0 

9:42     16:22 
1.5        8.8 

23:40 
0.8 

F 

10 

4:55 
2.4 

10:10 
L5 

16:22 
3.2 

28:16 
0.6 

M 

10 

6:17 
8.3 

11:80 
LO 

17:28 
3.0 

28:37 
0.4 

Th 

11 

5:51 
2.3 

11:08     17:27 
L6        8.8 

•        •        • 
■        •        • 

S 

11 

5:40 
2.8 

11:17 
L2 

17:20 
8.3 

23:64 
0.5 

Tu 

11 

6K)5 
8.7 

12:27 
0.6 

18:21 
8.0 

■        •        • 
•        •        • 

F 

12 

0:25 
0.6 

6:86     12:0b 
2.6        1.2 

18:17 
8.5 

E 

8 

12 

6:16 
8.1 

12:12 
0.9 

18:14 
8.8 

■                ■                • 

W 

12 

0:25 
0.8 

6:50 
4.1 

13:21 
0.8 

19:17 
8.0 

8 

13 

1:00 
0.4 

7:10     12:54 
8.0        0.9 

19:00 
8.7 

M 

13 

0:82 
0.3 

6J50 
8.5 

18.-02 
0.6 

19:01 
8.4 

Th 

13 

1:10 
0.2 

7:38 
4.6 

14:14 
0.0 

20:09 
3.0 

8 

14 

1:30 
0.2 

7:42     13:35 
8.8        0.6 

19:48 
8.8 

Tu 

14 

1:12 
0.2 

7:27 
8.9 

13:45 
0.2 

19:46 
8.6 

F 

14 

1:56 
0.1 

8.-23 
4.8 

15:07 
-0.8 

21K)1 
3.0 

E 

M 

15 

2:00 
0.1 

8:12      14:15 
3.7        0.3 

20:22 
8.9 

W 

15 

1:60 
0.1 

8:06 
4.8 

14:80 
—0.1 

20:30 
8.4 

S 

8 

15 

2:42 
0.1 

9:12 
6.1 

15:68 
—0.4 

21:52 
8.0 

Tu 

16 

2:86 
0.0 

8:44      14:54 
8.9        0.0 

21:00 
8.9 

• 

Th 

16 

2:27 
0.0 

8:46 
4.6 

15:17 
-0.2 

21:18 
8.3 

P 

8 

16 

8:29 
0.1 

10:00 
6.2 

16:48 
-0.6 

22:46 
2.9 

• 

W 

17 

8K)6 
0.0 

9:17     15:81 
4.2     —0.2 

21:38 
3.8 

F 

17 

8:07 
0.1 

9:28 
4.8 

16:06 
—0.3 

22:02 
8.1 

M 

17 

4:18 
0.1 

10:49 
6.2 

17:88 
-0.6 

23:37 
2.9 

Th 

18 

8:87 
0.0 

9:51      16:18 
4.4     —0.2 

22:18 
3.5 

S 

18 

8:45 
0.1 

10:12 
4.9 

16:66 
—0.4 

22:52 
2.9 

Tu 

18 

6:10 
0.2 

11:40 
5.0 

18:80 
-0.6 

■           a           • 
•           •           • 

F 

19 

4:12 
0.1 

10:28     16:58 
4.5     —0.2 

23:01 
8.2 

N 
P 

8 

19 

4:28 
0.8 

10:50 
4.9 

17:47 
—0.8 

23:46 
2.7 

VV 

19 

0:88 
2.9 

6:06 
0.4 

12:36 
4.8 

19:22 
—0.4 

S 

20 

4:47 
0.3 

11:10     17:48 
4.5     -0.1 

23:50 
2.9 

M 

20 

5:16 
0.4 

11:50 
4.8 

18:45 
—0.2 

«                ■                B 
•                ■                ■ 

Th 

20 

1:32 
8.0 

7:05 
0.6 

18:30 
4.4 

20:13 
—0.2 

8 

21 

5:27 
0.5 

11:58     18:47 
4.4        0.1 

•  •        • 

•  •        ■ 

Tu 

21 

0:46 
2.6 

6:09 
0.6 

12:47 
4.6 

19:47 
-0.1 

i 

F 

21 

2:32 
8.1 

8:12 
0.6 

14:28 
4.0 

21.-07 
—0.1 

N 
P 

M 

22 

0:45 
2.6 

6:15     12-.53 
0.7        4.2 

19:55 
0.8 

VV 

22 

1:62 
2.6 

7:15 
0.8 

18:49 
4.8 

20:48 
0.0 

S 

22 

8:30 
8.3 

9:23 
0.7 

16:88 
8.6 

22:00 
0.1 

Tu 

23 

1:57 
2.3 

7:17      14:00 
0.9        4.1 

21:10 
0.4 

D 

Th 

23 

3:03 
2.7 

8:28 
0.9 

14:55 
4.1 

21:50 
0.0 

8 

23 

4:27 
8.6 

10:87 
0.7 

16:39 
8.8 

22:52 
0.2 

D 

W 

24 

8:18 
2.3 

8:85     15:15 
LI        4.0 

22:23 
0.3 

F 

24 

4:10 
2.9 

9:48 
0.9 

16:02 
3.9 

22:44 
0.0 

M 

24 

6:25 
3.8 

11:48 
0.6 

17:41 
8.0 

23:45 
0.2 

Th 

26 

4:87 
2.5 

10:02     16:30 
LO        4.0 

23:85 
0.1 

£ 

s 

25 

5:08 
3.8 

11:00 
0.7 

17K)7 
8.7 

23:36 
0.0 

Tu 

25 

6:18 
4.1 

12:63 
0.6 

18:40 
2.9 

•  ■        • 

•  •         • 

F 

26 

5:40 
2.9 

11:20     17:36 
0.7        4.0 

■        •        • 
•        *        • 

s 

26 

5:57 
3.7 

12:07 
0.4 

18:10 
3.6 

•                B                B 
B                •               ■ 

W 

26 

0:82 
0.8 

7:08 
4.8 

13:52 
0.5 

19:85 
2.S 

S 

27 

0:15 
0.0 

6:31      12:25 
8.4        0.4 

18:83 
4.1 

M 

27 

0:20 
0.0 

6:45 
4.0 

13:03 
0.2 

19:02 
3.5 

Th 

27 

1:20 
0.3 

7:55 
4.5 

14:43 
0.8 

20.-25 
2,7 

E 

8 

28 

1:00 
-0.2 

7:15     18:20 
8.9        0.1 

19:27 
4.1 

Tu 

28 

1:07 
0.0 

7:29 
4.3 

13:56 
0.1 

19:50 
3.3 

s 

F 

28 

2:02 
0.8 

8:87 
4.6 

15:20 
0.2 

21:10 
2.6 

M 

29 

1:40 
—0.2 

7:58     14:07 
4.2     -0.8 

20:12 
4.0 

W 

29 

1:48 
0.0 

8:10 
4.6 

14:46 
0.1 

20:36 
3.1 

O 

8 

29 

2:42 
0.4 

9:17 
4.6 

16H)9 
0.2 

21:52 
2.6 

Tu 

30 

2:22 
—0.3 

8:83     14:52 
4.4     —0.8 

20:55 
8.9 

O 

Th 
F 

30 
31 

2.-25 
0.1 

3:02 
0.2 

8:52 
4.7 

9:81 
4.7 

15:30 
0.1 

16:15 
0.2 

21:20 
8.0 

22:02 
2.8 

8 

30 

8:20 
0.6 

9:53 
4.6 

16:45 
0.8 

22:32 
2.5 

The  tld 
a  compari» 
from  Mean 
which  is  2. 
unle&a  a  ml 

es  are  placed  in  the  order  of  occurrence,  wi 
yn  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximatt 
0  feet  below  mean  nea  level.    To  And  the  d 
inus  (— )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is.  high  or  low  water.    The  heights,  ir 
i\y  the  datum  of  soundings  on  the  Admira 
epth  of  water,  add  the  tabular  height  to  the 
L  case  subtract  it. 

>n  the  second  line  of  each  day: 

i  feet  and  tenths,  are  reckoned 

Ity  Charts  for  this  region,  and 

soundings  given  on  the  chart. 

The  til 
(a.m.),  all 
8:47  p.  m. 

ae  used  ia  Eastern  Standard,  75th  meridiai 
greater  are  in  the  afternoon  (p.  m.)  and 

1  W.;  Q^is  midnight,  12>>  is  noon;  all  hours  1 
when  diminished  by  12  give  the  times  aft 

ess  than  12  are  in  the  forenoon 
er  noon;  for  instance,  15:47  is 

#,  new 
equator;  A 

moon;  }) 
,  P,  moon 

,  iBt  quar.;  O.  'ull  moon;  C>  3d  q 
in  apogee  or  perigee. 

uar.;  E,  moon  on 

the  equator;  N,  8,  moon 

farthest  north  oz 

-  south  of  the 

PANAMA  (Naoe  Island),  CANAL  ZONE,  1912. 
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JANUARY. 


FEBRUARY. 


MARCH. 


Day  of— 


W. 


S 


M 

Tu 

W 

Th 

F 

8 

8 

M 

Til] 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

^    8 

8 

M 

'tu 

I 

n'w 


Mo. 


E 


1 
o 

mt 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Hei^t  of  High  and 
Low  Water. 


% 


fi:18 
2.1 

0:67 
18.9 

1:66 
14.7 

2:60 
16.8 

8:42 
16.9 

4:81 
16.2 

6:21 
16.2 

0:09 
—0.1 

0J» 
0.2 

liM) 
0.8 

2:44 
1.6 

8:42 
2.8 

4:44 
8.0 

6:60 
8.8 

0:28 
12.2 

1:80 
12.4 

2:28 
12.7 

8K)6 
18.0 

8:40 
18.4 

4:21 
18.6 

4:64 
18.8 

6:26 
14.0 

0:06 
1.7 

0:41 
1.6 

1:20 
1.6 

2:00 
1.8 

2:47 
2.2 

8:42 
2.6 

4:46 
2.7 

6:64 
2.6 

0:29 
18.2 


12:84 
12.8 

7:28 
1.8 

8:22 
0.4 

9:14 
-0.6 

10K» 
—1.0 

lOJM 
—1.8 

11:42 
—1.8 

6:10 
16.8 

7K)1 
16.2 

7:82 
14.4 

8:48 
18.4 

9:60 
12.4 

UKX) 
11.7 

12:16 
11.4 

6:58 
8.8 

7:60 
2.9 

8:38 
2.6 

9:21 
2.0 

lOKX) 
1.6 

10:86 
1.2 

11:11 
1.0 

11:46 
0.9 

6HX) 
14.1 

6:34 
14.1 

7:12 
18.9 

7:53 
18.6 

8:40 
18.2 

9:88 
12.7 

10:44 
12.8 

12K>1 
12.4 

7K)2 
L9 


18:50 
2.8 

18:87 
18.6 

140)4 
14.6 

16:26 
16.8 

16:16 
16.0 

17:06 
16.4 

17:63 
16.4 

12-.30 
—0.8 

18:20 
0.0 

14:12 
1.0 

16:06 
2.0 

16K)6 
8.0 

17:10 
8.8 

18:10 
4.1 

18:26 
11.5 

14:22 
11.9 

15K)6 
12.4 

15:44 
12.9 

16:16 
18.4 

16:48 
18.9 

17:18 
14.8 

17:60 
14.6 

12:20 
1.1 

12:54 
1.4 

13012 

1.8 

14:14 
2.3 

15:00 
2.9 

15:68 
8.4 

17:07 
8.6 

18:21 
8.4 

13:14 
18.0 


19-.60 
2.1 

20:46 
1.8 

21:38 
0.6 

22:80 
0.1 

28:20 
—0.1 


18:41 
16.1 

190)1 
15.5 

20:28 
14.7 

21.19 
18.8 

22:17 
18.0 

2821 
12.4 


19:21 
4.1 

20:17 
8.8 

21K>4 
8.4 

21:45 
8.0 

22:21 
2.6 

22:58 
2.2 

28:80 
1.9 


18:28 
14.7 

18:58 
14.7 

19:37 
14.5 

20:19 
14.1 

21:08 
13.6 

22:07 
18.2 

28:16 
13.0 


190a 
2.7 


P 

o 


E 


E 


N 


Day  of— 

W. 

Mo. 

Th 

1 

F 

2 

8 

3 

8 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

8 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

Th 

16 

F 

16 

8 

17 

8 

18 

M 

19 

Tu 

20 

W 

21/ 

Th 

22 

F 

23 

8 

24 

8 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

Time  and  Height  of  High  and 
Low  Water. 


1:37 
13.9 

2:88 

14.7 

8:32 
15.5 

4:22 
16.1 

5:10 
16.4 

5:66 
16.2 

00)9 
—0.6 

1:26 
0.2 

2:14 
1.1 

8:04 
2.2 

4K)2 
8.2 

6K)e 

8.9 

6:16 
4.1 

VSSl 
11.8 

2:01 

n.8 

2:48 
12.4 

8.-26 
18.0 

4:01 
18.7 

4:82 
14.2 

hSUb 
14.7 

60r7 
15.0 

0:15 
0.4 

0:51 
0.6 

1:30 
0.9 

2:16 
1.5 

8:10 
2.2 

4:14 
2.8 

6:27 
2.9 

0:09 
12.6 


8:06 
1.0 

9:00 
0.1 

9:58 
-0.8 

10:41 
—1.8 

11:28 
—1.4 

12:14 
—1.1 

6:42 
16.7 

7:28 
14.8 

8:15 
13.6 

9:08 
12.4 

10:10 
11.4 

11:80 
10.7 

12:68 
10.7 

731 
8.9 

8:16 
3.8 

o:uV 
2.6 

9:37 
1.8 

10:12 
L2 

10:46 
0.7 

11:20 
0.4 

11:54 
0.4 

6:10 
15.0 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  beiffhts  on  the  second  line  of  each  day: 
a  comporiflon  of  conaecutiye  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  8.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  nnleflB  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0i>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  0>  full  moon:  Ct  ^  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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18:10 
2.7 

18K)7 
13.0 

14:03 
18.5 

14:63 
14.0 

16:38 
14.8 

16.21 
14.6 

17Kn 
14.4 

17:40 
14.1 

18:18 
13.7 

12:50 
L8 

13-.80 
2.6 

14:14 
8.3 

15:00 
8.9 

15-.51 
4.2 

16:46 
4.4 

17:42 
4.1 

18:37 
8.7 

18.20 
12.6 

14:10 
18.6 

15:00 
14.4 

15:45 
15.2 

16:81 
15.8 

17:18 
16.1 

18.-05 
16.1 

12:45 
-0.4 

18:86 
0.4 

14:80 
L8 

15:28 
2.1 


21:02 
18.7 

22:10 
18.3 

28:18 
18.3 


19:12 
2.3 

20:06 
2.0 

20:55 
1.6 

21:42 
L5 

22.27 
L5 

28.-08 
L8 

28:50 
2.2 


18:57 
18.3 

19:37 
12.8 

2020 
12.4 

21:05 
12.1 

21:57 
1L9 

22:50 
12.0 

28:47 
12.4 


19:80 
2.9 

2020 
2.2 

2iao 

L4 

21:57 
0.8 

22:45 
0.4 

23:38 
0.2 


18:54 
15.8 

19:45 
16.2 

20:40 
14.6 

21:40 
1&9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  ia  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  8.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  tne  soundings  given  on  the 
chart,  unlets  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Eastern  Standard,  75th  meridian  W.;  Oi>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  dimixushed  by  12  give  the  times  afternoon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1**  quar.;  Q,  full  moon;  (^,  3^  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  a;  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

1 

• 

1 

Dayol— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

P 

Day  of— 

Time  and  Heij^t  of  High  and 
Low  Water. 

i 

Day  of — 

Time  and  Height  of  High  and 
hoyr  Water. 

W. 
M 

Mo. 
1 

W. 
Th 

Mo. 

1 

W. 
F 

Mo. 

1 

6:47     18:47 
6.0        0.8 

19:18 
8.5 

•  •        • 

•  •        • 

1:13 
LI 

8KM 
7.5 

15:22 
—0.7 

21.^ 
3.4 

P 

1:08       7:47 
LO        7.6 

14:68 
—0.9 

20:46 
8.8 

Tu 

2 

0:41       7:82 
1.0        6.6 

14:88 
0.2 

20:15 
8.4 

O 

F 

2 

2:00 
0.9 

8:46 
7.8 

16:00 
— LO 

21:47 
8.5 

8 

2 

1:62       8:26 
0.8        7.8 

15:80 
—1.0 

2122 
4.0 

N 

W 

3 

1:25       8:15 
1.0        7.1 

15:26 
—0.2 

21:09 
8.4 

S 

3 

2:48 
0.9 

9:27 
-2.1 

16:88 
— LO 

22:29 
3.6 

o 

H 

3 

2M       9:08 
0.7        7.7 

16:05 
-0.9 

21:53 
4.2 

9 

Th 

4 

2K»       8:55 
1.0        7.6 

16:12 
-0.6 

21:55 
8.4 

s 

4 

8:25 
LO 

10:07 
7.7 

17:16 
-0.9 

28:10 
8.7 

E 

M 

4 

8:14       9:45 
0.7        7.3 

16:89 
—0.6 

22:36 
4.2 

1 

F 

6 

2:50       0:40 
1.1        7.6 

16:58 
-0.7 

22:48 
8.4 

M 

6 

AM 
L2 

10:45 
7.2 

17:64 
-0.6 

23:56 
8,7 

Tu 

5 

8:54     10:21 
0.9        6.7 

17:12 
-0.2 

23:12 
4.2 

f 

8 

6 

8:84     10:25 
1.2        7.5 

17:45 
-0.7 

28:40 
8.8 

E 

Tu 

6 

4:56 
L5 

11:25 
6.5 

18:85 
-0.1 

•  ■        • 

•  ■        ■ 

VV 

6 

4:86     UKX) 
L2        5.9 

17:44 
0.4 

23:52 
4.2 

S 

7 

4:18     11.-09 
1.5        7.2 

18:82 
-0.6 

•  •        • 

•  •        • 

W 

7 

0:42 
8.7 

5:40 
1.9 

12K)6 
6.7 

19:15 
0.4 

Th 

7 

5:28     11:87 
L7        5.0 

18:16 
0.9 

•  •        ■ 

•  •        ■ 

M 

8 

0:84       5:07 
8.8        1.8 

11:65 
6.7 

19:19 
-0.8 

Th 

8 

1:87 
8.8 

6:48 
2.8 

12:55 
4.8 

20:00 
0.9 

F 

8 

0:41       6.'22 
4.2        2.2 

12:17 
4.0 

18:45 
L4 

E 

Tu 

9 

1J8S       6:00 
8.4        2.1 

12:44 
6.0 

20:10 
0.1 

c 

F 

9 

2:45 
4.0 

8:22 
2.7 

18:51 
8.8 

20:50 
L4 

S 

9 

1:42       8:18 
4.2        2.5 

18:18 
8.1 

19:18 
L9 

c 

VV 

10 

2:35       7:16 
8.6        2.4 

18:40 
5.8 

21.-02 
0.4 

S 

10 

4:00 
4.8 

11:14 
2.5 

15:25 
3.0 

21:48 
L7 

C 

H 

10 

8:08     12K» 
4.8        2.1 

15:33 
2.4 

19:50 
2.8 

Th 

11 

3:42       8:51 
8.8        2.6 

14:40 
4.6 

21-.56 
0.8 

s 

11 

5:10 
4.7 

18:00 
L8 

17:84 
2.7 

22:45 
L9 

8 

M 

11 

4:29     18.-05 
4.7        L4 

19:29 
2.5 

21:50 
2.4 

F 

12 

4:45     i0:45 
4.2        2.5 

15:58 
8.9 

22:45 
LO 

M 

12 

6:00 
6.8 

18:60 
LI 

18:10 
2.7 

28:86 
2.0 

A 

Tu 

12 

5:80     18:87 
5.2        0.8 

19:47 
2.6 

23:06 
2.4 

S 

13 

5-.88     12:20 
4.7        2.0 

17:20 
8.5 

28:81 
1.8 

s 

Tu 

13 

6:48 

5.8 

14.-25 
0.6 

20H)0 
2.7 

■        •        • 
•        •        ■ 

W 

13 

6:12     14K» 
5.8        0.4 

18:54 
2.7 

23:55 
2.1 

s 

14 

6.-28     18:20 
5.2        1.4 

18.-88 
8.2 

•        ■        • 
■        •        • 

A 

W 

14 

0:15 
L9 

7:15 
6.8 

14:55 
0.2 

20:80 
2.7 

Th 

14 

6:47     14:26 
6.2        0.2 

20:02 
2.9 

•  •        • 

•  •        ■ 

M 

15 

0:09       7KX) 
1.6        5.7 

14:20 
0.9 

19:41 
8.0 

Th 

15 

0:47 
L7 

7:46 
6.8 

15:20 
0.0 

20:50 
2.8 

F 

15 

0:80       7:19 
L8        6.6 

14:42 
0.1 

20:16 
8.1 

Tu 

16 

0:42       7:85 
1.5        6.2 

15:00 
0.4 

20:80 
2.9 

F 

16 

1:20 
L5 

8:15 
7.0 

15:42 
-0.1 

21:14 
2.9 

8 

16 

1:04       7:60 
L4        6.8 

15.-00 
0.1 

20:35 
3.4 

8 
A 

W 

17 

1:11      8:07 
1.6        6.6 

15:87 
0.1 

21:10 
2.8 

• 

S 

17 

1:50 
L8 

8:45 
7.2 

16:02 
—0.1 

21:87 
8.1 

i 

17 

1:87       8:20 
LI        6.9 

15:17 
0.1 

20:56 
3.7 

Th 

18 

1:87       8:40 
1.6        6.9 

16:10 
0.0 

21:40 
2.7 

s 

18 

2:12 
LI 

9:17 
7.2 

16:24 
0.0 

22:00 
8.3 

• 

M 

18 

2:11       8:62 
0.8        6.8 

15:86 
0.1 

21.-21 
4.1 

• 

F 

19 

2K»       9:10 
1.6        7.1 

16:88 
-0.1 

22:10 
2.7 

M 

19 

2:56 
LO 

9:47 
7.0 

16:46 
0.1 

22:28 
3.6 

E 

Tu 

19 

2:45       9:22 
0.7        6.5 

15:57 
0.8 

21:50 
4.4 

8 

20 

2:80       9:42 
1.4        7.1 

17:07 
0.0 

22:89 
2.7 

E 

Tu 

20 

8:88 
LO 

10:17 
6.6 

17:10 
0.8 

23K)0 
8.8 

W 

20 

829       9:65 
0.6        6.0 

16:20 
0.4 

22:24 
4.7 

S 

21 

8:02     10:10 
1.8        7.0 

17:88 
0.1 

28:11 
2.8 

W 

21 

4:12 
LI 

10:60 
6.0 

17.86 
0.5 

28:88 
4.0 

Th 

21 

4:09     10.-28 
0.8        5.4 

16:46 
0.6 

28K)2 
4.9 

M 

22 

8:88     10:45 
1.4        6.7 

18:00 
0.8 

28:44 
8.0 

Th 

22 

5K)0 
L4 

11:24 
5.8 

18:08 
0.7 

•  •        • 

•  •        • 

F 

22 

bM     11:06 
L2        4.6 

17:14 
0.9 

23:60 
5.0 

Tu 

23 

4:16     11:17 
1.5        6.2 

18:80 
0.5 

•  •        • 

•  •        • 

F 

23 

0:25 
4.2 

5:57 
L8 

12:00 
4.5 

18:85 
LO 

8 

23 

6:04     11:61 
L6        8.8 

17:45 
L2 

•        ■        • 

W 

24 

0:86       5:04 
8.2        1.7 

11-JW 
5.6 

18:02 
0.8 

S 

24 

1:27 
4.4 

7:26 
2.3 

18:00 
8.6 

19:18 
L8 

S 

24 

0-J)8       7:46 
5.0        L9 

13:05 
8.0 

18:80 
L6 

E 

Th 

25 

1:16       6.-01 
8.5        2.1 

12d)6 
4.9 

19:40 
1.0 

8 

25 

2:47 
4.7 

10:05 
2.2 

14JM) 
2.9 

20:24 
L6 

N 

M 

25 

2:16     10:16 
6.1        L7 

15:16 
2.6 

19:51 
L9 

F 

26 

*2a0       7:31 
8.8        2.4 

18:81 
4.2 

20:24 

1.2 

D 

M 

26 

4:12 
5.2 

12:11 
L6 

16:58 
2.6 

21:56 
L7 

Tu 

26 

8:45     11:47 
5.5        1.0 

17:20 
2.7 

21:48 
2.0 

3) 

8 

27 

8:80       9:47 
4.8        2.5 

15:00 
8.4 

21:20 
L8 

Tu 

27 

5:28 
5.9 

13K)6 
0.7 

18:29 
2.8 

28:18 
L6 

VV 

27 

5:56     12:87 
6.0        0.8 

18.-24 
8.1 

23:12 
L7 

S 

28 

4:41     11:58 
4.9        2.0 

16:44 
8.0 

22:25 
1.4 

N 

VV 

28 

6:18 
6.6 

18:46 
0.0 

19:25 
8.1 

•  •        ■ 

•  •        • 

P 

Th 

28 

6:54     18:15 
6.5     —0.2 

19K)6 
8.5 

•  ■        • 

•  •        • 

M 

29 

6:40     18K)6 
5.6        1.2 

18:18 
2.9 

23:80 
1.8 

Th 

29 

0:15 
L3 

7:05 
7.2 

14:23 
-0.6 

20K)7 
8.5 

F 

29 

0:10       6:80 
L4        7.0 

18:60 
-0.5 

19:42 
4.0 

Tu 

30 

6:85     18:57 
6.4        0.4 

19:25 
8.1 

a        •        • 
•        •        ■ 

8 

30 

1K»       7:26 
LO        7.2 

14:24 
-0.7 

20:18 
4.8 

N 

W 

31 

0:24       7:20 
1.2        7.0 

14:41 
—0.2 

20:19 
3.2 

S 

31 

1:42       S:m 
0.7        7.2 

14:57 
-0.7 

20:61 
4.6 

Theti 
day;  aeon 
reckoned  J 
region,  anc 
on  the  cha 

des  are  placed  in  the  order  of  occurrence,  ¥ 
tparlaon  of  consecutive  heights  will  indlcal 
rom  Mean  Lower  Low  Water,  which  is  th< 
1  which  is  2.9  feet  below  mean  sea  level.    T 
rt.  unlessa  minus  (— )  sign  is  before  the  hei 

rith  their  times  on  the  first  line  and  heigh 
te  whether  it  is  high  or  low  water.    The  iii 
i  datum  of  soundings  on  the  Coast  and  G 
0  find  the  depth  of  water,  add  the  tabular 
ght,  in  which  case  subtract  it 

ts  on  the  second  line  of  each 
eights,  in  feet  and  tenths,  are 
eodetic  Survey  Charts  for  this 
height  to  the  soundings  given 

Thetl 
(a.  m.),  all 
8:47  p.  m. 

me  uied  !b  Padflc  Standard,  120th  meridian 
i  greater  are  in  the  afternoon  (p.  m.)  and 

W.;  Ob  is  midnight,  12b  Is  noon;  all  hours  U 

whp.n  dlminiflhMl  hy  12  givA  thft  timM  aft 

»  than  12  are  in  the  forenoon 
«r  noon;  for  instance,  15:47  is 

•,nei 
eqostor;   i 

w  moon;  })  Ut  qoar.;  O 
k.  P,  moon  in  apogee  or 

,  full  moon;  ^,  8d  < 
perigee. 

luar.;  E, 

moon  on  the  equator;  N,  8,  mooD 

I  farthest  north  or  south  of  the 
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APRIL. 


MAY. 


JUNE. 


a 

8 

E 

O 


i 


E 


N 
P 


Day  of— 


W. 


M 

Tu 

w 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 
W 
Th 
F 

S 

s 

M 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Time  and  Height  of  High  and 
•  Low  Water. 


8 


IDayof— 


W.  IMo. 


Tu  30 


2:24  8:46  15:27  21:24 

0.6  6.9  —0.4  4.8 

3:08  9:24  15:67  22:00 

0.6  6.6  —0.1  4.9 

8:46  lOKW  16:25  22:38 

0.7  5.8  0.4  4.9 

4:80'  10:37  16:62  23:U 

LO  6.0  0.9  4.8 

6:21  11:16  17:11  28:51 

1.4  4.1  1.4  4.7 

6:29  12:00  17:23  .    .    . 

L9  3.2  L8  .    .    . 

0:44  8:43  13:16  17:06 

4.6  2.1  2.4  2.1 

1:67  11:40 

4.6  1.6 

3:23  12:28 

4.8  1.1 

4:86  12:58  19:44  22:26 

6.1  0.8  2.8  2.6 

6:27  13:17  19:17  23.-24 

6.6  0.6  2.9  2.8 

6:07  13:84  19:20  .    .    . 

5.8  0.6  8.2  ..    . 

0K)7  6:43  13:60  19.82 

1.8  6.0  0.4  3.6 

0:47  7:18  14:06  19:54 

L4  6.1  0.4  4.0 

1:23  7:50  14:26  20:20 

1.0  6.1  0.4  4.6 

2:02  8:25  14:48  20:48 

0.7  5.9  0.4  5.0 

2:46  9:00  15:11  21:20 

0.5  5.6  0.5  5.4 

3:28  9:87  16:36  21:56 

0.6  5.1  0.6  5.6 

4:17  10:18  16:04  22:88 

0.6  4.6  0.8  5.7 

6:16  IIKX)  16:35  23:29 

0.9  3.8  LI  6.7 

6:26  12:07  17:12  . 

LI  8.2  L6  .    .    . 

0:30  8K)4  13:43  18:04 

6.6  L2  2.7  L9 

1:47  9:49  15:40  19:42 

5.6  LO  2.7  2.2 

8:08  11:02  17:07  21:36 

5.7  0.5  8.1  2.2 

4:21  11:63  18:00  22:66 

5.9  0.1  3.6  L9 

6:22  12:35  18:39  -28:67 

6.2  —0.2  4.0  L6 

6:14  13:11  19:14  .    .    . 

6.4  —0.3  4.6  ..    . 

0:47  7:00  13:45  19:48 

LI  6.4  -0.3  4.9 

1:33  7:44  14:17  20:21 

0.8  6.2  —0.1  6.2 

2:17  8:26  14:46  20:64 

0.6  5.8  0.2  5.4 


N 
P 


E 


o 


o  w! 

Th 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 


Th 
F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


8 


8H)2 
0.5 

3:47 
0.6 

4:35 
0.8 

6:31 
LI 

6:41 
L3 

OKX) 
6.3 

0:56 
5.1 

2K)6 
6.0 

3:18 
6.0 

4:21 
6.1 

6:14 
6.2 

6H)0 
6.2 

0:80 
L6 

1:16 
LO 

2:01 
0.7 

2:47 
0.4 

3:38 
0.3 

4:31 
0.3 

6:81 
0.4 

6:89 
0.4 

0:12 
6.3 

1:18 
6.0 

2.-29 
5.8 

8:89 
6.7 

4:44 
5.6 

5:42 
6.5 

0:41 
L3 

1:33 
0.9 

2:22 
0.7 

3:10 
0.5 

3:58 
0.4 


9:07 
6.8 

9:46 
4.6 

10:37 
3.9 

11:12 
3.2 

12:09 
2.6 

8:24 
L4 

10:16 
1.8 

11:16 
LI 


11:49 
0.9 

12:11 
0.9 

12:29 
0.8 

12:48 
0.8 

6:42 
6.2 

7:28 
5.1 

8:04 
4.8 

8:47 
4.5 

9:31 
4.1 

10:20 
3.7 

11:19 
3.3 

12:29 
2.9 

7:54 
0.4 

9:07 
0.3 

10:12 
0.2 

11:04 
0.1 

11:48 
0.0 

12:28 
0.1 

6:87 
6.8 

7:26 
5.0 

8:12 
4.6 

8:68 
4.1 

9:42 
8.6 


15:14 
0.5 

15:88 
0.9 

16:68 
L4 

16:11 
L7 

16.-09 
2.0 

18:45 
2.2 


18:64 
2.8 

18:17 
8.1 

18:28 
8.6 

18:49 
4.1 

13:10 
0.7 

18:83 
0.7 

14K)0 
0.7 

14:29 
0.8 

16:00 
0.9 

IbM 
LI 

16:12 
L4 

16:67 
L7 

13:64 
2.8 

15:22 
3.0 

16:33 
3.4 

17:25 
3.9 

18:08 
4.4 

18:46 
4.9 

ISKM 
0.2 

13:87 
0.6 

14:06 
0.8 

14:82 
1.1 

14:55 
L4 


21:28 
5.5 

22:01 
5.6 

22:36 
6.5 

23:15 
6.4 


15:47 
2.1 


21H)9 
2.8 

22:46 
2.4 

28:42 
2.0 


19:16 
4.7 

19:48 
5.3 

20:22 
5.8 

21:00 
6.2 

21:40 
6.4 

22:24 
6.5 

23:16 
6.4 


17:58 
2.1 

19:29 
2.3 

21:12 
2.4 

22:36 
2.1 

28:48 
L7 


19:21 
5.3 

19:56 
6.7 

20:30 
6.0 

21  KM 
6.1 

21:38 
6.2 


Day  of— 


W.  Mo 


E 


N 

P 


I 


8 
C 


s 
s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

8 

M 
Tu 
W 
Th 

F 

6 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


4:48 
0.6 

5:89 
0.6 

6:36 
0.7 

7:34 
0.8 

0:10 
5.7 

IKW 
6.4 

1:59 
5.0 

8.-04 

4.7 

4:10 
4.6 

6:18 
4.8 

0:26 
L6 

1:21 
LI 

2:12 
0.6 

8.'02 
0.8 

8:52 
0.0 

4:43 
-0.2 

5:35 
—0.3 

6:29 
—0.8 

7.-24 
—0.2 

0:47 
6.3 

1:47 
6.8 

2:62 
6.3 

4K» 

4.8 

6:18 
4.4 

0:48 
L6 

1:46 
LO 

2:88 
0.6 

8:24 
0.8 

4KW 
0.1 

4:48 
0.0 


10:28 
8.1 

11:16 
2.7 

12:12 
2.4 

18:21 
2.2 

8:34 
LO 

9:26 
LI 

10KJ7 
LI 

10:42 
L2 

11:11 
L2 

11:41 
LI 

6K)9 
4.2 

7:02 
4.0 

7:54 
3.8 

8:46 
3.6 


3.6 

10:29 
8.3 

1L26 
8.2 

12:86 
8.1 

18:32 
8.2 

8:22 
0.0 

9:18 
0.1 

10:11 
0.8 

IIHX) 
0.6 

11:46 
0.7 

6:18 
4.1 

7:18 
3.8 

8:11 
8.6 

9:00 
3.3 

9:45 
3.0 

10:26 
2.8 


15:13 
L6 

15:26 
L8 

15:85 
L9 

16:44 
2.1 

14:48 
2.3 

16H)2 
2.5 

16:36 
2.9 

17KM 
3.4 

17:86 
4.0 

18:11 
4.7 

12:18 
LO 

12:46 
LO 

13:21 
0.9 

13:59 
LO 

14:88 
LO 

16:18 
L2 

16:02 
L4 

16:52 
L7 

17£1 
ZO 

14:41 
8.4 

16:48 
8.7 

16:47 
4.1 

17:87 
4.6 

18:21 
6.1 

12:25 
0.9 

12:60 
LI 

13:80 
L8 

13-.68 
L4 

14:22 
L5 

14:45 
L6 


22:13 
6.2 

22:48 
6.1 

2837 
6.9 


16K>4 
2.2 

16:69 
2.5 

19:44 
2.7 

21 -.58 
2.6 

23:21 
2.2 


18:48 
5.3 

19:26 
6.0 

20.06 

6. 5  I 

20:47 
6.9 

21:30 
7.2 

22:15 
7.2 

28:00 
7.1 

23:62 
6.8 


19H)5 
2.8 

20:40 
2.5 

22:15 
2.3 

23  J» 
2.0 


19.-01 
6.6 

19:38 
6.1 

ao:is 

6.4 

20:47 
6.7 

21.-20 
6.8 

21:53 
6.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day- 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Oeodetic  Survey  Charts  for  this  region,  and 
which  is  2.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  sonndings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Oi  fuU  moon;  Ci  ^  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthestr north  or  soath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


8 


E 

c 


N 


Day  of— 


W.  Mo. 


£ 


S 


O 
A 


M 
Tn 
W 
Th 
F 
S 

s 

M 

Tu 
W 
Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 
W 

Th 
F 

S 

M 

Tu 
W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Time  and  Heic ht  of  High  and 
Low  Water. 


5:27 
0.1 

6:08 
0.8 

6:38 
0.5 

7:18 
0.7 

0:00 
5.6 

O'.SS 
5.1 

1:45 
4.5 

2:59 
8.9 

4:26 
8.5 

0:87 
1.7 

1:36 
1.0 

2:26 
0.4 

8:10 
-0.1 

3:58 
-0.5 

4:36 
-0.8 

5:19 
-0.8 

6:01 
-0.7 

6:46 
-0.4 

0:15 
6.8 

1:05 
5.5 

2K)6 
4.7 

8:22 
4.0 

4:52 
8.4 


24 

1:12 
L4 

25 

2:05 

0.8 

26 

2:48 
0.8 

27 

8:25 
0.0 

28 

8:56 
—0.2 

29 

4:26 
-0.2 

30 

4:58 
-0.1 

31 

5:20 

0.1 


11K)4 
2.6 

11:41 
2.5 

12:20 
2.5 

18H)4 
2.6 

7:47 
0.9 

8:28 
1.1 

9:02 
1.8 

9:47 
1.8 

10:85 
1.8 

5:48 
8.2 

6:57 
8.2 

7:56 
8.2 

8:49 
8.2 

9:37 
3.8 

10:28 
8.4 

11:11 
8.4 

12K)0 
3.5 

12:58 
3.5 

7:32 
0.0 

8:22 
0.4 

9:15 
0.7 

10:08 
1.1 

11:03 
1.8 

6:20 
8.1 

7:30 
3.0 

8:21 
3.0 

9H» 
2.9 

9:86 
2.9 

10:00 
2.8 

10*.30 
2.9 

10:58 
8.0 


15:06 
L7 

15:81 
L7 

L8 

16:41 
2.0 

13:48 
2.9 

14:51 
3.2 

15:52 
8.7 

16:49 
4.4 

17:40 
5.1 

11:23 
1.3 

12:11 
1.2 

12:58 
1.1 

13:44 
1.0 

14.-27 
1.0 

15:11 
1.1 

15:56 
1.2 

16:43 
1.5 

L8 

13:51 
3.7 

14:57 
3.9 

16K)5 
4.3 

17:09 
4.7 

18:01 
5.8 

11:49 
1.5 

12:29 
L6 

13:06 
1.6 

13:83 
1.6 

14.-00 
1.5 

14:20 
1.4 

14:65 
1.4 

15^/5 
L4 


22:24 
6.7 

22:58 
6.5 

23:32 
6.1 


17:37 
2.3 

19:03 
2.6 

21:12 
2.7 

28:14 
2.8 


18:27 
5.8 

19:12 
6.5 

19:54 

7.1 

20:37 
7.5 

21:20 
7.7 

22.-02 
7.7 

22:45 
7.4 

23:29 
7.0 


18:38 
2.2 

20:06 
2.5 

22:01 
2.6 

28-.55 
2.1 


18:44 

5.8 

19:22 
6.3 

19:57 
6.7 

20:30 

7.0 

21K)0 
7.2 

21:30 
7.2 

22:00 
7.0 

22:30 
6.7 


AUGUST. 


a 

8 


E 


N 


S 


O 


E 


Day  of— 

W.  Mo. 

Th 

1 

F 

2 

8 

3 

8 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

s 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

S 

17 

s 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

8 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

S 

31 

Time  and  Height  of  High  and 
Low  Water. 


5:42 
0.3 

6:05 
0.6 

6:80 
0.8 

0H)5 
4.9 

0:48 
4.2 

2:00 
8.4 

4.-04 
2.8 

0:55 
1.5 

1:48 
0.7 

2:28 
0.0 

8:00 
—0.5 

8:36 

-0.8 

4:18 
-1.0 

4:48 
-0.9 

5:25 
-0.6 

6:00 
-0.3 

6:42 
0.3 

0:30 
5.0 

1:27 
4.0 

2:58 
8.1 

0:26 
1.8 

1:26 
1.1 

2:05 
0.5 

2:37 
0.1 

8:05 
—0.1 

3:28 
—0.2 

8:49 
-0.1 

4:09 
0.0 

4:30 
0.2 

4:48 
0.4 

5:08 
0.6 


11:27 
3.1 

12:00 
3.4 

12:45 
8.5 

7K)0 
LI 

7:35 
LS 

8:25 
L5 

9:83 
L6 

5:58 
2.7 

7H)6 
2.9 

758 
8.1 

8:42 
8.4 

9:23 
3.6 

10:05 
3.8 

10:43 
3.9 

11:25 
4.0 

12:10 
4.0 

ISHX) 
4.0 

734 
0.8 

8:12 
1.4 

9:10 
L7 

5:12 
2.7 

6:58 
2.7 

7:50 
2.8 

8:20 
2.9 

8:44 
3.0 

9:05 
8.1 

9:25 
3.8 

9:47 
8.4 

10:11 
3.7 

10:40 
3.9 

11:12 
4.1 


16:00 
L5 

16:40 
L7 

17:30 
2.0 

13:40 
3.8 

14:52 
4.2 

4.7 

17:15 
5.4 

10:50 
L6 

11:53 
L4 

12:48 
L2 

18:36 
LO 

14.*20 
0.8 

15:04 
0.8 

15:47 
0.9 

16:80 
1.2 

17:18 
L6 

18:15 
2.0 

14:04 
4.1 

15.-20 
4.8 

16:88 
4.8 

10:20 
2.0 

11:20 
2.0 

12:06 
L9 

12:43 
L8 

13:15 
L6 

13:45 
L3 

14:15 
LI 

14:45 
LO 

15:19 
LO 

15:55 
LI 

16:37 
L3 


23:00 
6.2 

23:80 
5.6 


18:40 
2.4 

20:48 
2.6 

23:38 
2.2 


18:12 
6.1 

19H)0 
6.8 

19:48 
7.4 

20:25 
7.8 

21.^ 
7.9 

21:45 

7.8 

22:25 
7.4 

23K)5 
6.7 

23:45 
5.9 


19:40 
2.5 

2205 
2.5 


17:40 
5.3 

18:25 
5.8 

19:08 
6.3 

19:36 
6.7 

20:07 
7.0 

20:87 
7.1 

21K)5 
7.1 

21:38 
6.9 

22K)8 
6.5 

22:30 
5.9 

23.-00 
5.2 


SEPTEMBER. 


1^ 


N 


£ 


3) 

8 


E 

O 


Day  of— 

W. 

Mo. 

8 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

8 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

S 

14 

8 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

8 

21 

8 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

8 

28 

s 

29 

M 

30 

Time  and  Height  of  High  and 
Low  water. 


5:82 
0.8 

5:58 
LI 

0:17 
3.6 

1:48 
2.8 

4:22 
2.5 

0:45 
LO 

1:25 
0.8 

-0.8 

2:34 
—0.7 

8:07 
—0.9 

8:40 
-0.8 

4:12 
-0.6 

4:45 
-0.2 

5:18 
0.3 

5:50 
0.8 

0:05 
4.1 

1:06 
3.2 

8:18 
2.5 

0:25 
L4 

1:10 
0.8 

1:40 
0.4 

2K)6 
0.2 

2:27 
0.1 

2:44 
0.1 

8KX) 
0.2 

8:18 
0.8 

8:37 
0.4 

8:56 
0.6 

4d7 
0.7 

4:43 
0.9 


11-.52 
4.3 

12:46 
4.4 

6:30 
L8 

7:20 
L6 

8:55 
L9 

6.-05 
2.7 

7:00 
3.0. 

7:44 
8.4 

8:20 
3.8 

8:57 
4.1 

9:82 
4.4 

lOKK 
4.5 

10:46 
4.6 

1137 
4.5 

12:13 
4.5 

630 
L4 

6:50 
L8 

7:86 
2.3 

7H» 
2.6 

7:30 
2.8 

7:44 
2.9 

7:55 
8.0 

8.^ 
8.2 

830 
8.5 

8:48 
8.8 

9:05 
4.2 

9:82 
4.5 

10:02 
4.8 

10*.35 
5.0 

1130 
5.1 


1738 
L7 

18:40 
2.2 

14:00 
4.6 

15:32 
5.0 

16:51 
5.6 

10:88 
L8 

11:50 
L5 

12:30 
LI 

13:80 
0.8 

14:13 
0.6 

14:65 
0.6 

15-4t7 
0.7 

1630 
0.9 

17:08 
L4 

18K)7 
L8 

18:10 
4.4 

14:26 
4.5 

15:54 
4.8 

9:31 
2.5 

10:66 
2.4 

11:47 
2.2 

1234 
L9 

12:57 
L5 

18:30 
L2 

14K» 
0.9 

14:35 
0.7 

15:13 
0.7 

15:68 
0.8 

16:40 
LI 

17:40 
L5 


28:34 
4.5 


21.-08 
2.4 

23:48 
L8 


17:51 
6.3 

18:40 
6.9 

19:25 
7.4 

20K)6 
7.6 

20:46 
7.6 

21:85 
7.8 

22.-01 
6.8 

22:41 
6.0 

2830 
5.1 


19:40 
2.2 

22-.58 
2.1 


17:05 
5.2 

17:64 
5.7 

18:33 
6.1 

19K)6 
6.4 

19:37 
6.6 

20:07 
6.6 

20:87 
6.5 

21H)7 
6.2 

21UJ7 
5.8 

22:10 
5.2 

22:45 
4.5 

2335 
3.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  oomparison  of  oonsecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  Is  2.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  ue  cnart, 
unless  a  minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard.  120th  meridian  W.;  Oi^  is  midnight.  12ii  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
Is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Oi  'oil  moon;  ([,  3d  quar.;  B,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                            1 

d 

8 

Dayol- 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

as 
C 

Day  of— 

Time  and'  Hei^t  of  High  and 
Low  water. 

W. 
To 

Mo. 
i    1 

W. 
F 

Mo. 

W. 

8 

Mo. 
1 

5:10 
1.2 

12:14     19:05 
5.1        L8 

»        ■        ■ 
•        •        ■ 

c 

1 

2:50 
2.6 

6:40 
2.1 

14:28 
5.7 

22.-24 
0.6 

8:49 
8.4 

8:20 
2.4 

14:56 
5.7 

22:26 
0.2 

N 

W 

2 

0:26 
8.0 

5:45     18:80 
1.6        5.2 

21:20 
L5 

S 

2 

4:28 
2.9 

8:40 
2.8 

15:40 
5.8 

28:20 
0.8 

E 

M 

2 

4:50 
8.8 

2.2 

16:05 
5.5 

28:14 
0.2 

c 

Th 

8 

2:27 
2.6 

6:44     15:00 
L9        5.4 

28:15 
L2 

P 

8 

3 

5:27 
8.4 

10:19 
2.1 

16:45 
6.0 

•        «        • 
■        ■        • 

Tu 

3 

5:36 
4.8 

11:18 
L9 

17:10 
5.2 

•           a           • 
■           •           ■ 

F 

4 

4:48 
2.6 

%-M     16:20 
2.1        5.8 
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17:44 
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0.8 

19:21 
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1:50 
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14K)2 
0.6 

20K)6 
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8 
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1:45 
0.7 

8:14 
6.2 
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4.0 
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8 
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—0.6 
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• 

F 

8 
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0.2 
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0.4 
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5.2 

• 

8 
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2:17 
LO 
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£ 

W 
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S 
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8 
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L6 
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11 

8:83 
—0.1 
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13 

L-04 
2.4 

8:57 
2.1 

11:67 
5.9 

20.^ 
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LO 

Tu 
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2.5 
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22:24 
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Thetid 
a  compftrifl 
reckoned  f 
this  region 
given  on  U 

The  tin 
(a.m.),all| 

•.new 
equator;  A, 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutlYe  heights  will  indicate  wl 
rom  Mean  Lower  Low  Water,  which  is  tl 
,  and  which  is  2.9  feet  helow  mean  sea  lev 
le  chart  unless  a  minus  (— )  sign  Is  before  th 

le  used  is  Pacific  Standard,  120th  meridian 
preater arein  the  afternoon  (p.m.)  and  whei 

moon;  D,  Ist  quar.;  O.  full  moon;  Ci  S<i  <I 
P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  oi 
lether  it  is  high  or  low  water.    The  heii 
he  datum  of  soundings  on  the  Coa^t  and 
el.    To  find  the  depth  of  water,  add  the  tal 
e  height,  in  which  case  subtract  it. 

W.;  0^  is  midnight,  12i>  is  noon;  all  hours  le 
a  diminished  by  12  give  the  times  after  noon; 

oar.;  £,  moon  on  the  equator;  N,  8,  moon 

Q  the  second  line  of  each  day ; 

fhts,  in  feet  and  tenths,  are 

Geodetic  Survey  Charts  for 

t>ular  height  to  tne  soundings 

Bs  than  12  are  in  the  forenoon 
for  Instance,  15:47  is  8:47  p.  m. 

farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

• 

Day  of— 

Time  and  Helffhtof  High  and 
Low  Water. 

^ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

» 

W.  |Mo. 

W. 
Th 

Mo. 

1 

W. 
F 

Mo. 
1 

M 

1 

1:26 
2.8 

7:45 
6.8 

15.-04 
—0.8 

22:30 
4.1 

P 

8:11 
8.2 

9:10 
6.4 

16:80 
—1.4 

23:52 
4.4 

P 

8:15 
2.9 

9:06 
6.1 

16.^ 
-rO.8 

23:12 
4.8 

Tu    2 

2:27 
8.2 

8:30 
6.6 

15:56 
—1.8 

23:27 
4.1 

o 
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2 

4:12 
8.2 

10:16 
6.5 

17:16 
—1.4 

•  •        • 

•  •        • 
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4:10 
2.4 

10K>7 
6.1 

16:62 
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5.8 
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6.7 

16:45 
— L7 

•  •        • 

•  •        • 
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3 
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4.6 
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— L2 

o 

8 

3 
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6.0 
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-0.2 

•  •        • 

•  •        « 
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0:17 
4.2 
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8 

4 
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-0.7 

£ 
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5.6 
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11:57 
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0.8 
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1:40 
5.8 
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2.1 

12:52 
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19:25 
-0.1 

Tu 
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12:51 
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0.9 
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20:53 
1.4 
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0.9 
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M 
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8:16 
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13:56 
5.1 

20:40 
-0.1 
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6.5 
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L5 

16:17 
4.0 
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2.1 

F 
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2:27 
5.5 

9:17 
0.8 

16.23 
8.8 

20:54 
2.8 

£ 

Tu 

9 

8:62 
5.4 

9:25 
2.5 

4.6 

21:28 
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c 

F 

9 

4:15 
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L2 

18KX2 
8.7 

22:18 
2.8 

S 
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5.3 
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0.8 
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8.6 

21:42 
3.2 

<c 

W 
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4:36 
5.5 

10-.39 
2.1 

16:84 
4.1 

22:19 
1.2 

S 

10 

4:58 
5.6 

12:15 
0.9 
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8.1 

(C 
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20:57 
8.7 

•  •        ■ 

•  •        • 

s 

Tu 

13 

1:20 
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8.9 
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1:18 
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5.0 

14:16 
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21:55 
4.4 

s 

14 

0:46 
8.1 

7:22 
5.8 

14:47 
0.2 

22:08 
8.7 

A 

W 

14 

2:24 
2.8 

8:13 
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15:40 
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28:13 
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7:58 
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14:56 
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3:40 
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5.2 

16K)5 
0.2 

23.-00 
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9:17 
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16:45 
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• 
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17 
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4:40 
3.1 
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17:17 
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4:18 
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16:38 
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28:18 
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0:24 
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4:05 
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—0.7 
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—0.7 
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19 
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11:48 
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0.3 

B 

Tu 

19 

6:35 
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11:38 
6.1 

17:52 
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28:58 
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S 

20 

1:28 
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8.8 

11:08 
5.6 

18:23 
—0.5 

£ 

Tu 

20 

1:02 
5.0 

6:40 
2.0 

12:26 
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18:58 
0.5 

W 

20 

6:15 
0.9 
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L6 
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21 
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4.7 
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8.0 

11:44 
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-0.2 

W 

21 
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18:12 
4.6 
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Th 

21 

0:24 
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0.5 
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22 
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5.0 
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0.2 
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24 
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14:05 
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10:47 
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Time  and  Helsribt  of  Hl^h  and 
Low  Water. 
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6:02 
4.5 

8.6 

1:53 
8.0 

2:88 
2.7 

8:18 
L9 

8:66 
1.8 

4:82 
0.7 
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2:26 
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6.0 
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1:18 
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2.0 

8:10 
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8:62 
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4:58 
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11K)5 
6.4 

12:00 
6.2 

12:67 
4.9 

7K)4 
0.2 

7:54 
0.2 

8:46 
0.8 

9:40 
0.4 

10:88 
0.5 
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0.6 
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0.6 
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4.4 

7:88 
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4.7 

9:18 
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4.9 
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6.0 
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—0.5 

9:20 
—0.4 

10:24 
—0.2 

11:80 
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14:46 
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16:88 
L6 
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Time  and  Height  of  High  and 
Low  Water. 
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6.2 

1:85 
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8:66 
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L9 

2:47 
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0.6 

4:06 
-0.2 
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—0.7 
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—LI 

6:24 
— L2 

7:16 
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6.9 

1:18 
6.5 

2:25 
5.2 

8*.54 

4.8 

0K)2 
2.8 

1:12 
2.1 

2K)6 
L4 

2:58 
0.7 

8:40 
0.1 

4:25 
—0.8 

6«7 
—0.6 

5:48 
-0.8 


12:15 
4.7 

18:14 
4.0 

14:16 
4.0 

7:80 
-0.8 

8:16 
-0.2 

9Ktt 
0.1 

9:60 
0.8 

10:38 
0.6 

11:25 
0.8 

5:42 
4.0 

7:08 
4.1 

8:12 
4.2 

9H)0 
4.4 

9:58 
4.6 

10:66 
4.6 

U:&2 
4.8 

12:62 
4.1 

18:65 
4.2 
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4.2 

8:07 
— LO 

9:02 
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-0.2 

10:67 
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4.4 
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4.4 
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4.1 
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4.0 
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17H)7 
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8.2 
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4.0 
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L8 
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3.0 
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18:80 
6.1 
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0.8 
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L3 

13:48 
L7 

14:29 
2.2 

15:12 
2.7 

15:52 
8.1 

16:31 
3.2 

17:10 
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28.-06 
6.0 

28:87 
5.8 


19:00 
8.8 

19:28 
3.6 

20:42 
8.7 

22K)0 
3.7 

28:82 
3.6 


19:42 
5.0 

20:06 
6.1 

20:25 
6.3 

20:48 
6.6 

21:18 
6.8 

21:58 
6.0 

22:27 
6.2 

23:02 
6.3 

28:41 
6.2 


19:45 
8.4 

21:10 
8.4 

22:88 
3.2 


19:08 
6.4 

19:46 
5.5 

20:19 
6.7 

20:51 
5.9 

21:28 
6.1 

21:54 
6.1 

22:27 
6.1 

23K)0 
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21 
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Time  and  Hel^t  of  High  and 
Low  water. 


6:28 
—0.8 

7.-08 
—0.6 

7:47 
-0.4 

0:28 
6.2 

1:04 
4.8 

1:66 
4.6 

8:10 
4.1 

4:50 
3.9 

0:42 
2.1 

1:24 
L8 

2:12 
0.6 

-0.2 

8:48 
—0.8 

4:36 
— L3 

5:24 
— L6 

6:12 
— L6 

7K)1 
— L6 

0:25 
6.9 

1:25 
5.4 

2:88 
4.9 

8:58 
4.4 

6:87 
4.1 

0'J)2 
L6 

1:47 
0.9 

2:42 
0.3 

2:30 
-0.8 

4:13 
-0.6 

4:54 
-0.8 

5:21 
—0.9 

6:06 
—0.9 


14:18 
4.0 

15:10 
4.0 

16:69 
4.1 

6:24 
-0.1 

9Kn 
0.2 

9:43 
0.6 

10:38 
0.9 

11:22 
L8 

6:82 
3.7 

7:40 
8.8 

8:56 
3.9 

10:02 
8.9 

11H)6 
4.0 

12K» 
4.1 

12:68 
4.1 

13:50 
4.2 

14:40 
4.4 

7:50 
—LI 

8:40 
-0.6 

9-.80 
-0.1 

10:25 
0.7 

11:20 
L4 

7K)6 
4.0 

8:80 
8.9 

9:40 
8.7 

10:41 
3.7 

11:38 
3.7 

12:80 
4.4 

18:15 
4.0 

13:67 
4.1 


17:48 
8.6 

IS'JSS 
8.6 

19:20 
3.6 

16:40 
4.8 

17:10 
4.7 

17«7 
4.8 

18K» 
6.0 

18:28 
6.1 

12K)8 
L7 

12:64 
2.1 

18:48 
2.4 

14:82 
2.9 

15:20 
8.0 

16:07 
3.2 

16:50 
3.2 

17:43 
8.2 

18:40 
8.2 

15:26 
4.6 

16:10 
4.8 

16:54 
6.2 

17:86 
6.4 

18:18 
5.5 

12:10 
L9 

13K)0 
2.5 

18:48 
8.0 

14:36 
8.2 

16:21 
8.4 

16.-07 
3.6 

16:45 
8.6 

17:85 
8.6 


23:82 
5.7 

23:50 
6.4 


20:25 
8.7 

91'.35 
8.7 

22:46 
3.4 

23:46 
2.9 


18:52 
5.4 

19:21 
5.7 

19:68 
5.9 

20:84 
6.2 

21:16 
6.4 

22:00 
6.5 

22:45 
6.5 

23:82 
6.8 


19:48 
3.2 

21K)6 
8.0 

22:25 
2.7 

28:42 
2.2 


18:57 
6.7 

19:35 
5.9 

20:12 
6.0 

20:48 
6.1 

21:23 
6.1 

21:59 
6.9 

22:37 
5.8 

2i:l:i 
5.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  r^on,  and 
which  is  8.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  0^  is  midnight,  1^  is  noon;  all  hours  leas  than  12  are  in  the  forenoon 
(a.m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:471s  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O*  full  moon;  Ci  ^  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  sonthof  Ui« 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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13:20 
6.4 

A 

8 

21 

2S)1 

'4I 

V'J 

19*0 
4.9 

M 

22 

"lI 

Li 

■i.7 

6,7 

s 

Th 

22 

r. 

3.7 

■S 

'T. 

S 

22 

2:40 
0.3 

4.5 

8.0 

.VO 

Tn 

23 

lao 
0.7 

8*7 

12:16 

1B:SS 

F 

23 

2:48 

"a" 

"i'l 

Tb 

M 

23 

V4 

4.9 

1 

"5^ 

W 

24 

2:29 
0.2 

8.8 

8.8 

5-» 

S 

24 

ii 

0:50 

"S 

20*7 

Tu 

24 

3:47 

T. 

6 

0 

22:13 

Th 

25 

8:17 
-0.2 

"s^ 

"i!6 

6.8 

A 

S 

25 

-0,2 

4.2 

3.2 

21:40 
5.4 

W 

25 

6.7    ■ 

5.1 

1 

" 

6.0 

« 

F 

26 

4^ 

11:23 

16:08 

^'^'S 

M 

26 

4:?2 

1:1S 
4.6 

2.9 

2233 

B 

0 

Th 

26 

To 

5*2 

w 

28^2 

S 

27 

-^ 

4.0 

3.6 

6,» 

0 

Tu 

27 

6.0 

"4"? 

17^6 

4i 

F 

27 

T. 

'^ 

7 

7 

2 

6 

28 

6:07 

12:S8 

18:40 

22:32 

W 

28 

B.^ 

ISO 

"2^ 

23:42 

8 

28 

"4^ 

*1°7 

2. 

18:^ 

M 

29 

-0.8 

13.W 

8,3 

28:10 

B 

Th 

29 

T. 

'^0 

1820 

S 

29 

Vs 

6*4 
2.2 

2:38 

19:16 

Tq 

30 

-5i!S 

4.4 

^*^ 

^'i.l 

F 

30 

i.» 

i.o 

6.1 

1.5 

M 

30 

2m 
4.2 

2.8 

5.5 

'X 

W 

31 

8:40 

13:52 

19:45 

S 

31 

0:59 

7:10 
1.5 

18a) 

1.2 

Tbetid 

es  are  placed  la  the  ord 
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SAN  FRANCISCO  (Fort  Point).  CALIFORNIA,  1912. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

• 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

• 

1 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

W.  jMo. 

1 

W. 
F 

Mo. 
1 

W. 

8 

Mo. 
1 

Tu 

1 

3:20 
3.9 

7:42 
2.9 

13:30 
5.6 

21K)2 
0.0 

(T 

5:57 
4.1 

9:30 
8.5 

16:07 
5.1 

22:50 
0.0 

C 

5:51 
5.1 

11:18 
2.8 

16:58 
4.8 

1 
23:15 
0.8 

N 

W 

2 

4:52 
3.6 

8:15 
8.2 

14:18 
5.5 

22:07 
0.0 

8 

2 

6:44 
4.4 

11:20 
8.4 

16:50 
4.9 

23:51 
0.8 

EM 

2 

6:33 
5.3 

12:85 
2.1 

18:30 
4.2 

1 

•         •         • 

.    .    .  1 

c 

Th 

3 

6:29 
8.6 

10:17 
8.4 

15:19 
5.3 

23:i7 

0.0 

P 

S 

3 

7:22 
4.9 

12:48 
2.8 

18:28 
4.6 

•        •        • 
■        •        • 

Tu 

3 

0:15 
1.8 

7:10 
5.5 

18:86 
L4 

19:52 
4.2 

F 

4 

7:30 
3.9 

11:01 
3.4 

16:51 
5.2 

•  •        • 

•  •        • 

M 

4 

0:48 
0.7 

7:67 
5.2 

13:60 
2.0 

19:50 
4.7 

W 

4 

1:07 
L8 

7:47 
5.7 

14:26 
0.7 

21:03 
4.8 

S 

5 

0:28 
0.0 

8:13 
4.1 

12:86 
8.8 

18:25 
5.2 

B 

Tu 

5 

1:48 
1.1 

8:82 
5.4 

14:43 
1.8 

20:57 
4.8 

Th 

5 

1:58 
2.8 

8:22 
5.9 

15:17 
0.0 

22:08 
4.1 

s 

6 

1:25 
0.0 

8:48 
4.6 

13:50 
2.8 

19:43 
5.2 

W 

6 

2:37 
1.4 

9:06 
5.7 

16:25 
0.6 

21:58 
4.9 

.  F 

1 

6 

2:40 
2.8 

8:59 
6.1 

16:05 
-0.5 

28:08' 
4.1 

p 

M     7 

2:19 
0.2 

9:20 
5.1 

14:48 
2.0 

20:50 
5.3 

Th 

7 

8:20 
1.8 

9:40 
5.9 

16:42 
0.0 

22:59 
4.6 

r 

8 

7 

8:25 
8.2 

9:85 
6.2 

16-.50 
—0.9 

.    .    . 
•    •    •  1 

Tu 

8 

3:07 
0.4 

9:50 
5.4 

15:40 
1.8 

21:50 
5.4 

• 

F 

8 

4:02 
2.2 

10:10 
6.1 

16:57 
-0.4 

23:57 
4.4 

• 

8 

8 

0:07 
4.0 

4:06 
3.2 

10:12 
6.2 

17:33 
—1.1 

E 

W 

0 

3:58 
0.7 

10:22 
5.5 

16:28 
0.7 

22:48 
5.5 

8 

9 

4:40 
2.6 

10:45 
6.1 

17:48 
-0.7 

■        •         • 

S 

M 

9 

1.-02 
4.0 

4:45 
8.4 

10:50 
6.0 

18:14 
—1.0 

• 

Th 

10 

4:40 
1.0 

10:55 
5.7 

17:08 
0.8 

23:48 
5.8 

8 

10 

0-.57 
4.2 

5:18 
3.2 

1151 
6.0 

18:29 
-0.8 

Tu 

10 

1:55 
4.0 

5.-27 
8.6 

U:28 
5.8 

18:55' 
—0.9  , 

F 

11 

5:18 
1.5 

11:27 
5.9 

17:55 
0.0 

•  •        • 

•  •        • 

M 

11 

1:55 
4.0 

5:57 
8.2 

11:57 
5.9 

19:14 
—0.7 

• 

W 

1 

11 

2:45 
4.1 

6.-02 
8.5 

12K)5 
5.6 

19:33 
-0.6  ^ 

S 

12 

0:42 
5.0 

5:57 
2.0 

12K)1 
5.9 

18:43 
-0.2 

8 

Tu 

12 

2:58 
4.0 

6:35 
8.4 

12:80 
5.6 

20:00 
-0.5 

Th 

12 

3:82 
4.1 

7:10 
8.5 

12:39 
5.2 

20:10 
—0.8 

8 

13 

1:44 
4.4 

6:38 
2.5 

12:85 
5.8 

19:33 
-0.8 

W 

13 

4:00 
4.0 

7:22 
8.5 

13:06 
5.4 

20:46 
—0.2 

A 

F 

13 

4:18 
4.8 

8:06 
8.5 

18:18 
4.9 

20:47 
0.1 

M 

14 

2:54 
4.0 

7:18 
8.1 

13:12 
5.6 

20:34 
-0.1 

Th 

14 

4:59 
4.1 

8:10 
8.7 

13:43 
4.9 

21:31 
0.1 

8 

14 

4:45 
4.5 

9:16 
8.7 

14.'08 
4.6 

21:25 
0.5 

8 

Tu 

16 

4.-08 
3.8 

7:55 
8.2 

13:50 
5.3 

21:20 
0.1 

F 

16 

5:50 
4.8 

9:45 
8.9 

14:35 
4.6 

22:18 
0.5 

8 

16 

5:18 

4.8 

10.-28 
8.8 

15Kr9 
4.1 

22:10 
1.0 

W 

16 

527 
8.9 

8:36 
8.5 

14:86 
5.1 

22:17 
0.3 

A 

S 

16 

6:80 
4.6 

11:18 
8.6 

16.-03 
4.8 

23:04 
0.8 

3) 

M 

16 

5:42 
5.0 

11:80 
2.9 

16:40 
8.8 

22:58 
1.4 

1> 

Th 

17 

6:35 
8.9 

10:05 
8.7 

15:89 
4.8 

23:15 
0.4 

8 

17 

6:57 
4.8 

12:28 
3.2 

17:87 
8.9 

23:55 
1.1 

£ 

Tu 

17 

6K)9 
5.1 

12:25 
2.2 

18:18 
8.5 

23:35 
1.8 

F 

18 

7:27 
4.2 

11:47 
3.8 

17:02 
4.4 

•  •        • 

•  »        • 

M 

18 

7:22 
5.0 

13:20 
2.7 

18:57 
8.8 

•        •        • 

W 

18 

6:85 
5.8 

18K» 
1.6 

19-.34 
8.6 

•  *         • 

•  •         « 

A 

8 

19 

0:10 
0.6 

8:05 
4.4 

18:07 
8.6 

18:23 
4.8 

E 

Tu 

19 

0:43 
1.4 

8:47 
5.1 

14:00 
2.0 

20:03 
8.9 

Th 

19 

0.-20 
2.1 

7H)2 
5.5 

18:68 
0.8 

2U:48 
8.6 

8 

20 

0:57 
0.8 

8:82 
4.9 

18:58 
8.0 

19:33 
4.3 

W 

20 

1.-25 
1.7 

8:10 
5.8 

14:30 
1.3 

20:56 
4.1 

F 

20 

1:10 
2.7 

7:85 
5.8 

14:42 
0.1 

21:52 
8.6 

M 

21 

1:42 
1.0 

8:58 
5.0 

14:88 
2.5 

20:29 
4.5 

Th 

21 

2:05 
2.0 

8:82 
5.6 

15H)8 
0.6 

21:51 
4.2 

8 

21 

2:01 
2.9 

8:15 
6.1 

16:82 
-0.6 

22:51 

8.8 

Tu 

22 

2:27 
1.2 

9:16 
5.1 

15:11 
1.9 

21:18 
4.5 

F 

22 

2:60 
2.8 

9:00 
5.8 

15:50 
0.0 

22:47 
4.1 

8 

22 

2:50 
3.1 

8:60 
6.8 

16:15 
—1.1 

23:45 
8.9 

E 

W|23 

8:05 
1.8 

9:87 
5.2 

15:45 
1.8 

21:58 
4.7 

8 

23 

8:29 
2.6 

9:86 
6.0 

16:82 
-0.6 

28:42 
4.0 

N 
O 

M 

23 

8:88 
8.2 

9:41 
6.4 

VIM 
—1.4 

•  •         • 

•  •         • 

Th 

24 

8:89 
1.6 

9:56 
5.4 

16:14 
0.8 

22:46 
4.7 

o 

8 

24 

4:10 
2.8 

lOKW 
6.1 

17:17 
—1.0 

■        ■        • 
•        ■        • 

Tu 

24 

0:87 
4.0 

4:21 
8.2 

10:27 
6.5 

17:51 
— L6 

0 

F 

25 

4:13. 
1.8 

10:21 
5.5 

16:50 
0.2 

23:35 
4.7 

M 

25 

0:40 
4.0 

4:45 
3.0 

10:42 
6.3 

18:02 
—1.2 

P 

W 

25 

1:25 
4.2 

5:14 
8.2 

11:15 
6.8 

18:37 
—1.5 

S 

26 

4:49 
2.2 

10:49 
5.7 

17:30 
-0.2 

•  •        • 

•  •        • 

N 

Tu 

26 

1:86 
3.9 

6f:24 
8.2 

11  .-20 
6.2 

18:60 
—1.2 

Th 

26 

2:12 
4.4 

6:12 
8.2 

I2:ffr 
6.1 

'  19:25 
-1.1 

8 

27 

0:27 
4.4 

5:28 
2.6 

11:16 
5.8 

18:16 
-0.5 

W 

27 

2:35 
4.0 

6:13 
8.2 

12:05 
6.0 

19:40 
—1.1 

F 

27 

2:54 
4.6 

7:17 
3.2 

13K0 
5.6 

20:10 
—0.6 

M 

28 

1:25 
4.1 

5:59 
8.0 

11:45 
6.0 

19KN) 
—0.6 

P 

Th 

28 

8:32 
4.2 

7:10 
8.8 

12:54 
5.6 

20:80 
-0.8 

S 

28 

8:84 

4.8 

8:80 
2.9 

14K)7 
5.1 

20:67 
0.0 

Tu 

29 

2:28 
8.9 

6:28 
3.2 

12:18 
5.8 

19:52 
—0.6 

F 

29 

4:33 
4.3 

8:23 
8.8 

18:55 
5.2 

21:23 
—0.3 

E 

8 

29 

4:16 
5.2 

9:42 
2.6 

15.-24 
4.5 

21:48 
0.7 

N 

W 

30 

8:42 
3.8 

7:18 
3.2 

12:58 
5.6 

20:45 
—0.5 

8 

30 

5:10 
4.6 

9:54 
8.2 

15:15 
4.8 

22:18 
0.2 

(L 

M 

30 

4:58 
5.4 

10:50 
2.1 

16.-57 
4.1 

22:41 
l.S 

Th 

31 

4:57 
3.9 

8:18 
8.4 

13:54 
5.5 

21:46 
-0.3 

Tu 

1 

31 

1 

5:40 
5.6 

12:18 
1.5 

18:30 
8.9 

28:80 
2.0 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  timcB  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  8urTey  Charts  for  this  resfion,  and 
which  is  3.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0*>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }).  Ist  quar.;  Q,  full  moon;  ^,  8d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  aonth  of  the 
equator;  A,  P,  moon  in  Apogee  or  perigee. 
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JANUARY. 

FEBRUARY.                           1 

MARCH. 

m 

a 

8 

Day  of— 

• 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 
P 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 
1 

W. 

Th 

Mo. 
1 

W. 
F 

Mo. 

1 

8K)6 
8.6 

9:32 
9.0 

16:18 
-0.4 

23:12 
6.1 

0:02 
6.5 

5:19 
4.1 

11K)6 
9.4 

18:20 
-L4 

p 

5:20 
8.3 

11:05 
8.8 

18K)2 
-0.8 

... 

•        ■        • 

Tu 

2 

4:15 
4.0 

10:25 
9.8 

17:42 
-LI 

•        •        • 
«        •        • 

O 

F 

2 

0:47 
7.1 

6:17 
3.4 

12:08 
9.6 

19:05 
-1.6 

8 

2 

0:21 

7.8 

6:12 
2.6 

12K)0 
9.1 

18:45 
-0.8 

N 

W 

3 

0:10 
6.6 

5:20 
4.0 

11:18 
9.6 

18:82 
-L7 

S 

3 

1:27 
7.7 

7:10 
2.7 

12:55 
9.6 

19:48 
-L5 

o 

8 

3 

0:57 
8.8 

7K)0 
L8 

12:50 
9.2 

19:23 
-0.6 

9 

Th 

4 

IHX) 
7.1 

6:18 
8.8 

12:10 
9.8 

19:20 
-2.0 

8 

4 

2:06 
8.1 

7*8 
2.2 

13:45 
9.4 

20:28 
-LI 

E 

M 

4 

1:32 
8.8 

7:42 
L2 

13:85 
9.0 

20:00 
-0.1 

F 

5 

1:48 
7.6 

7:14 
8.4 

'Ts 

20K)8 
—2.0 

M 

5 

2:44 

8.6 

8:47 
L8 

14:88 
8.9 

21K)7 
—0.5 

Tu 

5 

2HJ7 
9.0 

8:20 
0.7 

14:20 
8.6 

20:85 
0.5 

S 

6 

2:88 

7.8 

8H)7 
8.1 

13:52 
9.6 

20:58 
— L7 

E 

Tu 

6 

8:25 
8.8 

9:85 
L4 

15:23 
8.8 

21:47 
0.2 

W 

6 

2:43 
9.1 

9:05 
0.6^ 

15:05 
8.1 

21:13 
L2 

s 

7 

8:17 
8.0 

9:02 
2.8 

14:44 
9.1 

21:35 
—LI 

W 

7 

8.8 

10:20 
].8 

16:18 
7.8 

22:25 
LO 

Th 

7 

8:20 
9.0 

9:50 
0.6 

15:50 
7.3 

21:52 
L9 

M 

8 

4K)1 

a2 

9:58 
2.5 

15:89 
8.5 

22:20 
—0.4 

Th 

8 

4:40 

8.7 

11:15 
L3 

17:10 
6.8 

28:18 
L9 

F 

8 

8:57 
8.8 

10:40 
0.7 

16:42 
6.6 

22:28 
2,7 

E 

Tu 

9 

4:42 
8.4 

10:58 
2.2 

16:87 
7.7 

23:05 
0.4 

<L 

F 

9 

6:27 
8.5 

12:18 
L8 

18:16 
6.0 

•  •        ■ 

•  ■        • 

8 

9 

4-.87 
8.4 

11:33 
0.9 

17:48 
6.0 

23:12 
8.4 

W 

10 

6:27 
8.4 

11:68 
2.0 

17:41 
6.9 

28:53 
L8 

8 

10 

0:02 
2.7 

6:16 
.    8.2 

18:27 
L8 

19:88 
5.5 

a 

8 

10 

5:24 
8.0 

12:38 
LI 

19:02 
5.6 

•  •        • 

•  •         • 

<L 

Th 

11 

6:15 
8.3 

13:00 
1.8 

18:53 
6.4 

•  •        • 

•  •        • 

8 

11 

1:00 
3.5 

7:18 
8.0 

14:41 
LI 

21:09 
5.4 

8 

M 

11 

0:10 
4.1 

6:20 
7.5 

18:49 
L2 

20:87 
6.1 

t 

F 

12 

0:54 
2.1 

7K)8 
8.8 

14:12 
L4 

20:12 
6.0 

M 

12 

2:16 
4.2 

8:15 
7.8 

15:48 
0.8 

22:28 
5.7 

A 

Tu 

12 

1:88 
4.4 

7:80 
7.2 

15K)0 
LI 

21:51 
6.1 

S 

13 

1:56 
8.0 

8:03 
8.8 

15:20 
LO 

21:33 
5.9 

8 

Tu 

13 

8:87 
4.5 

9:18 
7.8 

16:43 
0.4 

23:22 
6.4 

• 

W 

13 

8:12 
4.4 

8:44 
7.1 

15:59 
0.9 

22:40 
6.6 

8 

14 

2:68 
8.4 

9K)0 
8.8 

16:22 
0.5 

22:46 
6.1 

A 

W 

14 

4:45 
4.2 

19:18 
7.9 

17:29 
0.1 

•        •        • 

■        •        • 

Th 

14 

4:20 
4.1 

9:45 
7.2 

16:46 
0.7 

23:16 
7.1 

M 

15 

4:00 
8.9 

9:50 
8.3 

17:12 
0.0 

28:42 
6.3 

Th 

15 

0:01 
6.8 

5:35 
8.8 

11:02 
8.0 

18:07 
-0.2 

F 

15 

5K)8 
3.6 

10:38 
7.6 

17:26 
0.5 

23:46 
7.4 

Tu 

16 

4:59 
4.1 

10:38 
8.4 

17:57 
-0.4 

•  •        • 

•  •        • 

F 

16 

0:23 
7.2 

6:17 
8.6 

11:44 
8.2 

18:40 
-0.3 

8 

16 

6:48 
8.0 

11:22 
7.9 

18:02 
0.5 

•        •        • 

■        •        • 

s 

.A 

W 

17 

0:27 
6.7 

5:50 
4.0 

11:20 
8.4 

18:35 
-0.6 

• 

8 

17 

1:00 
7.5 

6:52 
8.8 

12:28 
8.3 

19:11 
—0.2 

8 

17 

0:14 
7.9 

6:23 
2.8 

12:05 
8.1 

18:84 
0.6 

Th 

18 

1:04 
6.9 

6:32 
4.0 

12:00 
8.5 

19:08 
-0.7 

8 

18 

1:26 
7.8 

7:23 
2.8 

18:00 
8.4 

19:38 
—0.1 

• 

M 

18 

0:41 
8.2 

6:51 
L7 

12:46 
8.2 

19K)8 
0.7 

• 

F 

19 

1:35 
7.1 

7:10 
8.9 

12:87 
8.4 

19:40 
—0.7 

M 

19 

1:53 
8.0 

7:55 
2.3 

13:38 
8.8 

20:06 
0.2 

B 

Tu 

19 

1:10 
8.5 

7:21 
LI 

18:24 
8.2 

19:84 
LO 

S 

20 

2:08 
7.2 

7:42 
8.7 

18:13 

8.4 

20:07 
-0.5 

E 

Tu 

20 

2:20 
8.8 

8:22 
L9 

14:16 
8.1 

20:32 
0.6 

W 

20 

1:39 
8.7 

7:58 
0.6 

14:05 
8.1 

20H)8 
L4 

s 

21 

2:32 

7.4 

8:]A 
8.4 

13:50 
8.3 

20:35 
-^.3 

W 

21 

2:50 
8.5 

8:55 
L4 

14:57 
7.8 

21  «2 
L2 

# 

Th 

21 

2:10 
8.9 

8:36 
0.2 

14:47 
7.8 

20:41 
2.0 

M 

22 

2:58 
7.6 

8:48 
8.0 

14:27 
8.1 

21:02 
0.1 

Th 

22 

8:21 
8.5 

9:88 
1.1 

15:41 
7.3 

21:87 
L8 

F 

22 

2:42 
8.9 

9:19 
0.1 

15:84 
7.2 

21:13 
2.6 

Tu 

23 

8:25 
7.9 

9:28 
2.7 

15:08 
7.8 

21:30 
0.5 

F 

23 

8:55 
8.6 

10:24 
0.9 

16:80 
6.7 

22:09 
2.4 

8 

23 

8:20 
8.8 

10:08 
0.0 

16:26 
6.6 

21:60 
8.2 

E 

W 

24 

8:56 
8.1 

9:58 
2.3 

15:51 
7.8 

22:02 
LI 

8 

24 

4:83 
8.5 

iiao 

0.9 

"t. 

22:48 
3.1 

8 

24 

4:02 
8.6 

11:04 
0.2 

17:32 
6.1 

22:38 
3.7 

Th 

25 

4:80 
8.2 

10:50 
2.0 

16:48 
6.7 

22:41 
L8 

}> 

8 

25 

5:20 
8.4 

12:27 
0.8 

18:68 
5.4 

28:38 
4.4 

N 
1> 

M 

25 

4:54 
8.3 

12:12 
0.4 

19:00 
5.9 

23:44 
4.4 

F 

28 

5:14 
8.8 

11:43 
1.7 

17:45 
6.0 

23:20 
2.5 

M 

26 

6:20 
8.2 

13:48 
0.7 

20:87 
5.3 

•  •         ■ 

•  ■         • 

Tu 

26 

6:01 
7.9 

18:31 
0.5 

20:35 
6.1 

•        •        • 
■        •        • 

D 

8 

27 

6:00 
8.3 

12:52 
1.4 

19K» 
5.4 

m         •         • 
•         •         • 

N 

Tu 

27 

0:66 
4.5 

7:34 
8.1 

15:12 
0.4 

22:08 
5.8 

W 

27 

1:27 
4.4 

7:24 
7.7 

14:49 
0.4 

21:43 
6.6 

H 

28 

0:08 
8.1 

6:55 
8.8 

14K)8 
LO 

20:37 
5.0 

W 

28 

2:48 
4.5 

8:51 
8.2 

16:19 
-0.1 

23:00 
6.5 

p 

Th 

28 

8:08 
4.1 

8:49 
7.7 

15:54 
0.3 

22:81 
7.1 

M 

29 

1:12 
4.0 

7:59 
8.5 

15:27 
0.4 

22K)4 
5.5 

Th 

29 

4:18 
4.1 

10:03 
8.5 

17:16 
-0.5 

28:43 
7.1 

F 

29 

4:19 
3.3 

10:00 
8.0 

16:49 
0.2 

23:11 
7.7 

Tu 

30 

2:87 
4.8 

9:05 
8.7 

16:36 
-0.3 

23:12 
6.0 

8 

30 

5:14 
2.4 

11:00 
8.3 

17:36 
0.2 

23:47 
8.8 

N 

W 

31 

4:06 
4.4 

10:06 
9.0 

17:31 
-0.9 

•        •        • 

8 

31 

6KX) 
L5 

11:52 
8.5 

18:17 
0.4 

•  •        • 

•  •        • 
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ASTORIA  (ColumbU  River),  OREGON,  1912. 


APRIL. 


■ 

1 

Day  of— 

W. 

Mo. 
1 

£ 

o 

M 

Tu 

2 

W 

3 

Th 

4 

F 

5 

8 

6 

S 

8 
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M 

8 

^ 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 
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M 

15 

Tu 

16 

• 

W 

17 

Th 

18 

F 

19 

S 

20 

N 

s 

21 

F 

M 

22 

Tu 

23 
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W 

24 

Th 

25 

F 

26 

S 

27 

E 

s 

28 

M 

29 

Tu 

30 

Time  and  Height  of  High  and 
Low  Water. 


0:20 
8.7 

0-.66 
9.0 

1:29 
9.1 

2K)2 
9.1 

2:87 
9.0 

8:12 
8.6 

8:51 
8.2 

4:86 

7.7 

5:29 
7.2 

IKM 
4.4 

2:84 
4.8 

8:41 
8.7 

4:80 
8.0 

5:08 
2.2 

5:41 
1.5 

6:20 
0.7 

0:26 
8.8 

IKX) 
9.1 

1:85 
9.2 

2:12 
9.2 

2:55 
9.0 

8:42 
8.6 

4:41 
8.1 

0:12 
4.2 

1:46 
8.9 

9:05 
8.2 

4.-06 
2.8 

4:55 
1.5 

5:41 
0.7 

6:25 
0.1 


6:40 
0.8 

752 
0.8 

8:03 
0.0 

8:44 
—0.1 

9:26 
0.0 

10:08 
0.2 

10:55 
0.6 

11:49 
0.9 

12:48 
1.2 

6:88 
6.8 

7:57 
6.6 

9K)6 
-6.8 

10:05 
7.1 

10:57 
7.4 

11:42 
7.7 

12:26 
8.0 

6:57 
0.1 

7:87 
—0.4 

8:21 
—0.8 

9H)6 
-4).  8 

lOHX) 
-0.7 

10:67 
-4).  4 

12:01 
0.0 

5:54 
7.6 

7:21 
7.8 

8:44 
7.8 

9:58 
7.5 

10:52 
7.7 

11:42 
7.9 

12:80 

7.8 


12:39 
8.6 

18:28 
8.4 

UM 
8.1 

14:48 
7.5 

15:32 
7.0 

1631 
6.4 

17:18 
6.1 

18:26 
5.6 

19:44 
6.1 

13:62 
1.8 

14:58 
1.4 

15:46 
1.4 

16:30 
1.4 

17:10 
1.4 

17:48 
1.4 

18.^ 
1.6 

18:10 
8.0 

18:54 
7.8 

14:42 
7.5 

16:83 
7.1 

16:30 
6.8 

17:85 
6.6 

18:52 
6.6 

18:09 
0.4 

14:19 
0.7 

15.-21 
0.9 

16:15 
1.2 

17K)1 
1.8 

17:49 
1.6 

18:29 
2.0 


18:54 
0.7 

19:33 
1.1 

20:10 
1.7 

20:42 
2.2 

21:14 
2.9 

21:51 
3.4 

22:84 
3.9 

23:87 
4.4 


20:51 
6.4 

21:87 
6.8 

22:14 
7.2 

22:49 
7.7 

28:22 
8.1 

28:58 
8.5 


19:04 
2.0 

19:40 
2.4 

20:16 
2.8 

20:67 
8.8 

21:46 
8.8 

22:46 
4.1 


aOK)6 
6.9 

21  .-04 
7.8 

21:49 
7.7 

22:30 
8.2 

23:10 
8.6 

23:45 
8.9 
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Tu 
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W 
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■Th 

9 

F 

10 

S 

11 
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8 

12 

M 
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Tu 

14 

W 

15 
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Th 

16 
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17 

S 

18 
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8 

19 

M 

20 

Tu 

21 

W 

22 

3) 

Th 

23 

F 

24 

E 

S 

25 

8 

26 

M 

27 

Tu 

28 

W 

29 

o 

Th 

30 

F 

31 

MAY. 


Time  and  Heiffbt  of  High  and 
Low  Water. 


021 
9.1 

0:54 
9.2 

129 

9.1 

2:02 
8.8 

2:87 
8.5 

3:16 
8.0 

3:57 
7.5 

4:48 
7.0 

0:80 
4.2 

1:45 
8.9 

2:84 
3.2 

3:82 
2.5 

421 
1.6 

bM 

0.7 

5:51 
—0.1 

6:36 
—0.8 

0:25 
9.4 

1:06 
9.5 

1:52 
9.4 

2:40 
9.1 

8-.35 
8.6 

4:36 
8.0 

0:18 
3.5 

1:86 
8.0 

2:40 
2.2 

8:42 
1.6 

4:87 
0.8 

5.-27 
0.1 

6:12 
-0.4 

6:54 
-0.7 

025 
9.0 


7K)6 
—0.8 

7:47 
—0.5 

8:26 
—0.5 

9:05 
—0.4 

9:44 
—0.1 

10:22 
0.3 

11.-06 
0.6 

11:54 
1.0 

6:52 
•.6 

7K)7 
6.8 

8:20 
6.8 

927 
6.6 

1024 
7.0 

11:18 
7.2 

12:06 
7.4 

12:68 
7.6 

722 
—1.2 

8:10 
— L6 

8-.50 
— L4 

9-.60 
—1.2 

10:44 
—0.8 

11:41 
—0.2 

5:49 

7.4 

7:10 
7.0 

8.29 
6.9 

9J» 
7.0 

10:89 
7.1 

11:84 
7.2 

1224 
7.1 

18:10 
7.0 

7:34 
—0.8 


13:14 
7.7 

18:56 
7.4 

14:89 
7.0 

1521 
6.8 

16K)7 
6.5 

16:54 
6.4 

17:44 
6.4 

18:88 
6.5 

12:44 
L8 

13:88 
L6 

14:82 
1.8 

15:27 
2.0 

16:19 
2.2 

17:06 
2.4 

17:47 
2.7 

18J0 
8.0 

13:47 
7.5 

14:40 
7.4 

15:82 
7.8 

16:28 
7.2 

1727 
7.8 

1826 
7.0 

12:44 
0.4 

13:42 
1.0 

14:40 
1.5 

15:40 
1.9 

16:82 
2.8 

17:18 
2.7 

18K)0 
8.1 

18:40 
8.5 

18:62 
6.9 


19H)5 
2.4 

19:40 
2.9 

20:12 
8.3 

20:48 
8.6 

21:27 
4.0 

22:14 
4.2 

28:16 
4.3 


19:81 
6.8 

20:20 
7.2 

21:02 
7.5 

21:47 
8.0 

22:30 
8.4 

23H)7 
8.8 

28:45 
9.2 


19:12 
8.2 

20.-00 
8.5 

20:52 
8.7 

21 -.52 
8.8 

28:08 
8.6 


1922 
7.6 

20:14 
7.9 

21  K» 
8.2 

21:47 
8.5 

22:84 
8.8 

28:12 
9.0 

23:48 
9.1 


19:17 
8.8 
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Th 
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F 

14 
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15 

8 

16 

M 

17 

Tu 

18 

W 
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Th 

20 

F 

21 

8 

22 

8 
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M 
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Tu 

25 
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Th 
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F 
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8 
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8 

30 

Time  and  Height  of  High  and 
Low  Water. 


1K» 
6.8 

1:84 
8.6 

2:11 
8.2 

2:47 
7.9 

8:80 
7.5 

4:18 
7.0 

6:14 
6.6 

0:40 
8.8 

1:41 

2.7 

2:42 
1.9 

8:42 
LI 

4:86 
0.2 

5:80 
—0.6 

620 
— L8 

OKW 
9.5 

0:49 
9.6 

1:40 
9.4 

2:81 
9.1 

827 
8.6 

428 
8.0 

0.^1 
2.6 

IHM 
2.1 

2:U 
L7 

8:17 
LO 

4:18 
0i4 

511 
—0.1 

6:09 
—0.6 

6:40 
-0.8 

0K)4 
8.7 

0:41 
8.6 


8:11 
—0.7 

6:46 
—0.6 

920 
-0.2 

9:54 
0.1 

10:29 
0.4 

11H)6 
0.8 

11:46 
L2 

620 
6.8 

7:84 
6.1 

8:47 
6.1 

9:54 
6.3 

10:66 
6.4 

11:68 
6.6 

12:48 
6.9 

7K» 
—1.7 

7:67 
— L9 

6:46 
— L8 

9:86 
—1.4 

1026 
—0.8 

11:16 
-0.1 

526 
7.8 

6:60 
6.8 

8K)6 
6.6 

920 
6.4 

1029 
6.4 

1128 
6.8 

1220 
6.4 

IBM 
6.5 

7:19 
—0.8 

7*8 
—0.8 


1422 
6.9 

15:11 
6.9 

15:60 
6.9 

1626 
6.9 

17K)4 
7.0 

17:45 
7.2 

1820 
7.6 

1222 
L7 

13:27 
2.2 

1422 
2.6 

15:17 
8.0 

16:11 
8.8 

17H)7 
8.6 

8.8 

1829 
7.0 

14:80 
7.2 

1620 
7.4 

16:10 
7.6 

16J6S 
7.9 

17:46 
8.1 

12.H)7 
0.6 

UKK) 
L4 

14:08 
2.1 

16:02 
2.7 

16:57 
8.2 

16:60 
8.5 

17:40 
3.8 

1827 
4.1 

18:44 
6.6 

14:18 
6.8 


19:54 
4.0 

2022 
4.1 

21:12 
4.2 

21:58 
4.2 

22:50 
4.0 

23:47 
8.7 


19:14 
7.6 

20K)1 
7.9 

20:64 
8.8 

21:40 
8.7 

22:26 
9.0 

28:12 
9.3 


18:56 
&9 

19:61 
8.9 

20:49 
3.5 

21:61 
8.3 

22:66 
8.0 


1827 
6.3 

1927 
6.4 

2006 
6.5 

21.-06 
8.6 

21:68 
8.7 

22:42 

6.8 

2325 
6.6 


10:09 
4.2 

19:47 
4.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Qeodetlc  Survey  Charts  for  this  region,  and 
which  is  4.6  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0»  is  midnight,  121^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m.^ 

#,  new  moon:  }),  1st  quar.;  Oi  f^ll  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


i 


£ 


Day  of— 


W. 


Mo. 


N 


E 


8 


M 
Tu 
W 
Th 

F 

S 

9 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

S 
M 
Tu 

W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Th  25 

I 
F  |26 

8    27 


O.  8   28 


M 


29 


Time  and  Height  of  High  and 
Low  Water. 


Tu   30 

wisi 


1:17 
8.4 

1:62 
8.1 

2:80 

7.8 

8:10 
7.6 

8:68 

7.1 

4:45 
8.7 

6:47 
6.8 

0:64 
2.0 

2K)0 
1.8 

8:08 
0.7 

4:14 
0.0 

6:18 
-0.8 

6:06 
— L4 

6:56 
—1.7 

0-.87 
0.5 

1:80 
9.4 

2.-22 
9.1 

8:16 
8.6 

4:12 
7.9 

5:14 
7.2 

0:80 
1.6 

1:40 
1.2 

2:50 
0.9 

8:66 
0.4 

4:62 
0.0 

6:40 
—0.8 

6:20 
-4).  6 

6:67 
—0.6 

0«7 
8.8 

IKK 

8.8 

1:89 
8.1 


8:26 
—0.6 

8:64 
-0.8 

9:28 
0.0, 

9:62 
0.4 

10:28 
0.8 

10:68 
1.4 

11:42 
2.0 

6:56 
6.9 

8:14 
5.5 

9:82 
6.6 

10:42 
5.8 

11:48 
6.1 

12*.86 
6.6 

]3:24 
7.1 

7:44 
—1.8 

8:29 
—1.6 

9:14 
—LI 

9:69 
-4).  5 

10:44 
0.8 

11:29 
LI 

6:22 
6.6 

7:41 
6.1 

9K)4 
5.9 

10:21 
6.0 

11:22 
6.1 

12:11 
6.8 

12:60 
6.8 

18:22 
7.1 

7:80 
—0.6 

7:59 
-0.8 

8:24 
0.0 


14:60 
7.1 

15:22 
7.2 

15:60 
7.4 

16:20 
7.6 

16:56 
7.8 

17:82 
7.9 

18:17 
8.0 

12:28 
2.6 

18:18 
8.1 

14:22 
8.7 

16a» 
4.0 

16:44 
4.1 

17:50 
8.9 

18:49 
8.6 

14:00 
7.6 

14:62 
8.1 

16:87 
8.4 

16:17 
8.6 

17:00 
8.6 

17:48 
8.6 

12:25 
2.0 

18:22 
2.8 

14.-25 
8.4 

15:81 
8.9 

16:84 
4.1 

17:80 
4.2 

18:17 
8.9 

18:67 
8.8 

18:50 
7.8 

14:16 
7.6 

14:48 
7.6 


20:22 
4.0 

20:69 
8.8 

21:88 
8.6 

22:18 
8.8 

28K)0 
2.9 

28:64 
2.5 


19:10 
8.2 

20K)8 
8.4 

21  K» 

8.7 

21 -.64 
9.0 

22:50 
9.8 

28:44 
9.5 


19:46 
8.2 

20:40 
2.7 

21:86 
2.8 

22:81 
2.0 

28:27 
L7 


18:40 
8.5 

19:84 
8.4 

20.80 
8.4 

21:26 
8.4 

22:19 

8.4 

28.-06 
8.4 

28:48 
8.5 


19:82 
8.6 

20H)6 
8.8 

20:38 
8.0 


AUGUST. 
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Day  of— 
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8 
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Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


2:16 
7.9 

2:62 
7.6 

8:85 
7.2 

4:22 
6.8 

6:19 
6.2 

0:18 
L8 

1:28 
LO 

2:46 
0.6 

8:58 
0.0 

4:68 
-0.6 

5:51 
—LI 

6:80 
— L8 

0:81 
9.4 

1:22 
9.8 

2:12 
9.0 

8K» 
8.4 

8:54 
7.8 

4:61 
7.0 

6:67 
6.2 

L-04 
LO 

2:17 
0.9 

8:26 
0.6 

4:24 
0.8 

6:12 
0.1 

6JS2 
-0.1 

6:26 
—0.2 

0:12 
8.2 

0:48 
8.2 

1:24 
8.1 

2.-00 
8.1 

2:40 
7.8 


8:60 
0.8 

9:16 
0.7 

9:44 
L8 

10:20 
L9 

10:57 
2.6 

6:80 
6.6 

7:54 
5.8 

9:24 
6.6 

10:86 
5.8 

11:82 
6.2 

12:18 
7.0 

12:68 
7.7 

7:22 
— L8 

8:04 
— LO 

8:44 
—0.4 

9:24 
0.8 

lOKM 
LO 

10:64 
L9 

11:44 
2,7 

7:19 
6.7 

8:48 
5.7 

lOKM 
6.1 

11K)2 
6.6 

11:48 
6.9 

12:15 
7.2 

12:42 
7.5 

7HN> 
0.0 

7:26 
0.2 

7:49 
0.5 

8:15 
0.9 

8:40 
L4 


16:10 
7.9 

15:87 
8.0 

16:10 
8.2 

16:49 
8.2 

17:81 
8.2 

11:88 
8.0 

12:88 
8.7 

18:61 
4.8 

15:25 
4.4 

16:44 
4.1 

17:48 
8.5 

18:48 
2.8 

18:88 
8.8 

14:18 
8.7 

14:67 
8.9 

15:88 
9.0 

16:19 
8.8 

17:06 
8.7 

17:68 
8.4 

12:41 
8.5 

13:55 
4.1 

16:14 
4.2 

16.'22 
4.0 

17:17 
8.7 

18K)0 
8.4 

18:88 
8.0 

18:09 
7.7 

13:84 
8.0 

14:00 
8.2 

14:27 
8.4 

14:56 
8.4 


21:10 
2.6 

21:40 
2.8 

22:24 
L9 

28:17 
L6 


18:28 
8.2 

19:24 
8.8 

20:81 
8.5 

21:88 
8.8 

22:40 
9.0 

23:88 
9.8 


19:84 
2.2 

20.-24 
L6 

21:10 
L2 

21:68 
LO 

22:64 
LO 

28:66 
LO 


18:60 
8,1 

19:64 
7.9 

21 KX) 

7.8 

21:59 
7.9 

22:49 
8.0 

28:33 
8.1 


19:10 
2.7 

19:40 
2.2 

20K>4 
L8 

20:86 
L4 

21:14 
1  1 
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8 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


8:20 
7.8 

4K)8 
6.8 

6.-02 
6.1 

6:17 
6.7 

1:06 
0.7 

2:27 
0.6 

8:40 
0.2 

4:40 
—0.2 

6:80 
—0.5 

6:14 
-0.6 

0:24 
9.0 

1:12 
8.9 

1:58 
8.9 

2:44 
8.1 

8:34 
7.4 

4:26 
6.7 

6:81 
6.1 

0:28 
0.8 

1:34 
LO 

2:42 
LO 

8:42 
0.8 

4:81 
0.7 

5:10 
0.6 

5:46 
0.7 

6:16 
0.8 

0:80 
8.0 

lKy7 
8.1 

1:46 
8.0 

2:26 
7.6 

3:10 
7.0 


9:14 
2.0 

9:46 
2.5 

10:21 
8.1 

11:06 
8.9 

7:55 
5.5 

9:26 
6.8 

10:26 
6.8 

11:10 
7.1 

11:50 
7.7 

12.-26 
6.2 

6:64 
-0.8 

7:82 
0.1 

0.6 

8:51 
L8 

9:81 
2.0 

10:12 
2.8 

IIKW 
8.5 

6:54 
5.8 

8:25 
6.7 

9:86 
6.8 

10:24 
6.8 

IIKW 
7.2 

11:29 
7.6 

11:54 
7.9 

12:22 
8.2 

6:44 
LO 

7:12 
L8 

7:46 
L7 

8:15 
2.2 

8:46 
2.7 


16:28 
8.4 

16H)4 
8.4 

16:50 
8.8 

17:45 
8.1 

12:16 
4.2 

14:04 
4.4 

15:41 
4.2 

16:50 
8.4 

17:48 
2.5 

18:82 
L7 

13.-02 
8.7 

18:89 
9.1 

14:16 
9.2 

14:62 
9.1 

16:82 
8.9 

16:16 
8.6 

17:05 
8.1 

12HM 
4.2 

13:82 
4.4 

15K)1 
4.2 

16:06 
8.8 

16:56 
8.8 

17:86 
2.7 

18:08 
2.2 

18:88 
L6 

12:48 
8.4 

18:16 
8.6 

18:44 
8.7 

14:18 
8.8 

14:52 
8.7 


21:57 
0.9 

22:48 
0.8 

23:49 
0.8 


18:54 
7.9 

20:16 
7.9 

21:80 
8.2 

22:87 
8.6 

28:82 
8.9 


19:18 
LO 

19:57 
0.5 

20:42 
0.2 

21:80 
0.2 

22:23 
0.8 

28:19 
0.6 


18K)4 
7.6 

19:16 
7.4 

20:80 
7.2 

21:84 
7.2 

22:26 
7.5 

28:10 
7.8 

23:51 
7.9 


19:04 
LI 

19:37 
0.6 

20:18 
0.8 

20-.52 
0.4 

21:88 
0.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  Is  the  datum  of  soundings  on  the  Coast  and  Qeodetic  Survey  Charts  for  this  region,  and 
which  is  4.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
onlesB  aminu8( — )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  nsed  is  Pacific  Standard,  120th  meridian  W.;  0^  is  midnight,  1^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(A.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }).  Ist  quar.;  Q,  full  moon;  (^,  8d  quar.;  S,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBKR. 

NOVEMBER. 

DECEMBER.                            1 

• 

t 

Day  of— 

Time  and  Height  of  High  and 
1                Low  Water. 

1 

c  Day  of— 

o 

Time  and  Height  of  High  and 
Low  Water. 

• 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 
Tu 

Mo. 
1 

5 

W.  Mo. 

1 

W. 

8 

Mo. 

1 

3:59 
8.7 

9:21 
3.3 

15:80 
8.5 

22:31 
0.1 

(C 

iF 

1 

6:10 
6.6 

11:85 
4.8 

17:14 
7.5 

•            •            V 

■        •        « 

0:02 
0.4 

6:43 
7.6 

18:00 
3.1 

1838 
6.9 

N 

W 

2 

4:58 
6.2 

10:04 
3.8 

16*iM) 
8.2 

23:34 
0.3 

S 

2 

0:80 
0.4 

7:21 
6.8 

13K)6 
4.0 

18:88 
7.1 

E 

M 

2 

lOO 
LO 

7:86 
7.9 

14.07 
2.4 

19:62 
6.7 

c 

Th 

3 

6:17 
5.9 

11:06 
4.4 

17:22 
7.8 

•  •         • 

•  •        • 

p 

s 

3 

1:87 
0.8 

8:26 
7.2 

14:82 
3.3 

2007 
7.0 

Tu 

3 

202 
1-^ 

8:27 
8.1 

16:14 
L7 

21 08 
6.8 

F 

4 

0:48 
0.6 

7:52 
5.9 

12:46 
4.6 

18:42 
7.5 

M 

4 

2:44 
1.1 

9:12 
7.7 

15:34 
2.8 

21:22 
7.8 

VV 

4 

807 
2.1 

9:16 
8.6 

16:18 
0.8 

22:16 
6.9 

S 

5 

2:06 
0.6 

9:06 
6.8 

14:34 
4.1 

20:12 
7.5 

E 

Tu 

5 

3:40 
1.8 

9:58 
8.2 

16.'28 
L6 

22:26 
7.5 

Th 

5 

408 
2.6 

10O6 
8.8 

1707 
0.0 

28:15 
7.0 

s 

6 

8:16 
0.6 

9:69 
7.1 

16:49 
8.4 

21:29 
7.7 

VV 

6 

4:31 
1.6 

10:40 
8.6 

17:17 
0.7 

23:19 

7.7 

F 

6 

4*.68 
2.9 

10:47 
9.1 

17:58 
-4J.6 

•  •        • 

•  •        • 

p 

M 

7 

4:14 
0.6 

10:39 
7.7 

16:46 
2.4 

22:32 
8.1 

Tfi 

7 

6:20 
L8 

11:19 
9.1 

18K>4 
-0.1 

•        •        • 

8 

7 

0O8 
7.0 

5:37 
8.2 

1137 
9.2 

1837 
—1.0 

Tu 

8 

5K)2 
0.6 

11:16 
8.8 

1729 
1.4 

23:26 
8.3 

• 

F 

8 

0:09 
7.6 

6.01 
2.1 

11:64 
9.3 

18:47 
-0.6 

• 

8 

8 

0:66 
6.9 

630 
8.4 

1207 
9.8 

19:17 
—1.1 

E  W 

9 

6:46 
0.7 

11:51 
8.7 

18:14 
0.6 

•  •        ■ 

•  •        • 

S 

9 

0:66 

7.6 

6:40 
2.6 

12:30 
9.4 

19:27 
—0.9 

8 

M 

9 

1:88 
6.8 

7O0 
3.6 

12:46 
9.2 

19:66 
—1.1 

• 

Th 

10 

0:16 
8.6 

6:24 
0.9 

12:27 
9.1 

18:57 
0.0 

8 

10 

1:88 
7.4 

7:15 
2.9 

13K)6 
9.4 

20O9 
-0.9 

Tu 

10 

2:18 
6.8 

7:40 
8.8 

1831 
8.9 

20:81 
—0.9 

F 

11 

1:01 
8.4 

7:08 
1.3 

13:02 
9.8 

19:41 
—0.4 

M 

11 

2:22 
7.1 

7:61 
8.8 

18:43 
9.2 

20:48 
—0.8 

W 

11 

2:67 
6.9 

8:18 
8.9 

13:68 
8.6 

21K)6 
—0.6 

S 

12 

1:47 
8.0 

7:42 
1.8 

18:38 
9.4 

20:24 
-0.5 

8 

Tu 

12 

8K)7 
6.8 

8:80 
8.6 

14:20 
8.7 

21.-28 
—0.4 

Th 

12 

8:86 
7.0 

8:58 
4.0 

14:86 
8.1 

21:40 
—0.1 

s 

13 

2:31 
7.6 

8:18 
2.4 

14:14 
9.2 

21H)6 
—0.4 

W 

13 

8:63 
6.7 

9:11 
4.0 

16O0 
8.2 

22:10 
0.0 

A 

F 

13 

4:12 
7.0 

9:43 
4.0 

16:17 
7.6 

22:18 
0.8 

M 

14 

8:16 
6.9 

8:56 
2.9 

14:60 
8.9 

21:64 
-0.2 

Th 

14 

4:43 
6.6 

10K)2 
4.2 

16:48 
7.6 

22:68 
0.4 

8 

14 

4:47 
7.1 

1038 
8.9 

1602 
7.1 

22:47 
0.7 

s 

Tu 

16 

4K)6 
6.8 

9:84 
8.5 

16:84 
8.4 

22:44 
0.8 

F 

16 

6.6 

mm 

4.8 

16:84 
7.0 

28:40 
0.9 

8 

15 

6:24 
7.2 

11:27 
8.7 

16-.54 
6.6 

28.38 
1.2 

W 

16 

5:09 
6.0 

10:24 
4.1 

16:20 
7.8 

23:89 
0.6 

A 

1> 

S 

16 

6:24 
6.7 

12:20 
4.2 

17:87 
6.6 

■        •        • 
•        ■        * 

D 

M 

16 

6:05 
7.4 

12:20 
8.8 

17:56 
6.2 

*  •        • 

•  ■        • 

3) 

Th 

17 

6:20 
6.8 

11:34 
4.4 

17:17 
7.2 

•  ■        • 

•  •        • 

8 

17 

0:80 
1.8 

7:16 
6.9 

18:87 
3.8 

18:60 
6.2 

E 

Tu 

17 

Olio 
1.8 

6:49 
7.6 

1830 
2.8 

1908 
5.9 

F 

18 

0:38 
1.0 

6.3 

13KK) 
4.4 

18:29 
6.7 

U 

18 

ir22 
1.7 

8:02 
7.2 

14.'28 
8.2 

20O6 
6.1 

VV 

18 

104 
2.4 

7:86 
7.8 

1438 
2.1 

2032 
6.8 

A 

S 

19 

1:42 
1.2 

8:40 
6.6 

14:28 
4.1 

19:47 
6.6 

E 

Tu 

19 

2:15 
2.0 

8:44 
7.6 

16:22 
2.6 

21:10 
6.4 

Th 

19 

1:68 
2.8 

8:81 
8.1 

1634 
1.8 

2134  , 
6.0  1 

8 

20 

2:41 
1.4 

9:24 
6.9 

15:82 
8.6 

20:57 
6.7 

W 

20 

8:12 
2.2 

0:27 
7.9 

16:10 
1.7 

2206 
6.7 

F 

20 

2:68 
8.2 

9:18 
8.4 

16:20 
0.5 

2238 
6.8 

M 

21 

8:82 
1.5 

10:00 
7.8 

16:21 
2.8 

21:64 
6.9 

Th 

21 

4:02 
2.4 

10:11 
8.8 

16:68 
0.8 

28O0 
7.0 

8 

21 

3:60 
8.5 

10O6 
8.8 

17:12 
-0.4 

28:36 
6.6 

t 

Tu  22 

4:16 
1.6 

10:83 
7.8 

16:62 
2.1 

22:48 
7.2 

F 

22 

4:44 
2.7 

10:47 
8.7 

17:86 
0.0 

28:60 
7.2 

8 

22 

4:47 
3.6 

10:52 
9.2 

18.00 
—LI 

•         •        • 
tt         •        • 

B 

W 

23 

4:62 
1.6 

11:04 
8.1 

17:28 
1.6 

23:27 
7.6 

S 

23 

6:26 
2.9 

11:26 
9.1 

18:17 
-0.7 

•  •        • 

•  •        ■ 

N 

O 

M 

23 

0:28 
6.7 

6:42 
8.9 

11:40 
9.4 

18:47 
—1.6 

Th 

24 

6:82 
1.6 

11:35 
8.5 

18:02 
0.7 

•  •        ■ 

•  •        • 

c 

8 

24 

0:89 
7.8 

6H)6 
8.1 

12H)4 
9.8 

19O0 
-1.2 

Tu 

24 

1:17 
7.0 

636 
8.7 

1237 
9.6 

1934 

—1.8  1 

o 

F 

25 

0H)9 
7.7 

6:09 
L9 

12:05 
8.8 

18:40 
0.0 

M 

25 

137 
7.6 

6:48 
8.8 

12:46 
9.6 

19:44 
— L6 

P 

W 

25 

204 
7.3 

738 
8.6 

18:16 
9.6 

2030 

—1.8 

8 

26 

0:50 
7.8 

6:41 
2.2 

12:86 
9.0 

19:16 
—0.4 

N 

Tu 

26 

2:18 
7.1 

7:88 
8.4 

18:28 
9.4 

20:30 
-1.6 

Th 

26 

2d»2 
7.5 

8:20 
8.8 

14:07 
9.8 

21 06 
—1.6 

8   27 

1:84 
7.7 

7:14 
2.6 

18:10 
9.2 

19:66 
-0.8 

W 

27 

8:04 
7.0 

8:22 
8.6 

14:18 
9.2 

21.-20 
— L8 

F 

27 

8dt7 
7.8 

9:18 
8.1 

14:69 
8.8 

21:63 
—1.0 

M  28 

2:19 
7.4 

7:48 
8.0 

13:46 
9.2 

20:40 
-0.9 

P 

Th 

28 

8:66 
7.1 

9:18 
8.7 

16:04 
8.7 

22:11 
-0.8 

8 

28 

432 
8.0 

10:18 
2.8 

16:55 
8.2 

22:40 
—0.2 

Tui29 

3:07 
7.1 

8:27 
8.6 

14:26 
9.0 

21:28 
—0.8 

F 

29 

4:48 
7.8 

10:26 
3.8 

16K» 
8.1 

2806 
-0.3 

£ 

S 

29 

506 
8.2 

1130 
2.6 

16:68 
7.6 

2838 
0.6 

N 

W 

30 

4K)0 
6.6 

9:14 
8.9 

15:11 
8.6 

22:24 
—0.4 

8 

30 

6:48 
7.4 

11:40 
8.6 

17:10 
7.4 

•  •        • 

•  •        • 

(T 

M 

30 

6:66 
8.8 

1234 
2.1 

18:10 
6.8 

.    ■    • 
•    •    • 

Th 

31 

6:00 
6.6 

10:14 
4.2 

16K)6 
8.1 

28:23 
-0.1 

• 

Tu 

31 

032 
1.4 

6:48 
8.8 

18:86 
L7 

19:90 
6.4 

Thetld 
a  comparls 
from  Mean 
which  Is  4. 
unless  a  jx 

The  to 
(a.  m.),al] 

#,neY 
equator;  A 

les  are  placed  In  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whei 
I  Lower  Low  Waters,  which  is  the  datum  o 
6  feet  below  mean  sea  level.    To  And  the  d€ 
Linus  (— )  sign  is  before  the  height,  in  whic 

ae  used  is  Pacific  Standard,  120th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

r  moon;  }),  Ist  quar.;  Oi  ^U  moon;  ^,  8d  <; 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heignts,  li 
f  soundings  on  the  Coast  and  Geodetic  Surv 
ipth  of  water,  add  the  tabular  height  to  the 
"h.  case  subtract  It. 

W.;  0^  is  midnight,  12^  is  noon;  all  hours  Ic 
n  diminished  by  12  give  the  times  after  noon; 

[uar.;  B,  moon  on  the  equator;  N,  B,  moon  1 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

iss  than  12  are  In  the  forenoon 
for  Instance,  16:471a  8:47  p.  m. 

farthest  north  or  south  of  the 
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JANUARY. 


a 

8 
99 


N 

9 


£ 


8 

A 


£ 


Day  of— 


W. 


2> 


N 


M 

Tu 

W 
Th 

F 

S 

8 

M 
Tu 

W 
Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 
W 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Heixbt  of  Hi^h  and 
Low  water. 


8:22 
9.7 

4:10 
10.7 

i-M 
11.4 

5:84 
U.8 

6:18 
12.1 

6:60 
12.1 

7:27 
12.1 

0:15 
0.6 

1:00 
2.0 

1:42 
8.6 

2:27 
5.2 

8:16 
6.7 

1-.84 
8.4 

2:50 
9.8 

8:42 
10.1 

4:22 
10.6 

4:57 
10.9 

5:28 
11.1 

11.1 

6:24 
11.2 

6:48 
11.2 

7:12 
11.2 

7:85 
11.1 

0:80 
8.0 

1.-04 
4.1 

1:88 
5.4 

2:18 
6.7 

0:85 
8.2 

2:28 
9.2 

8:28 
10.2 

4K)0 
10.9 


6:14 
9.1 

730 
9.8 

8:20 
10.2 

9:22 
10.1 

10:28 
9.9 

11:25 
9.4 

12:85 
8.7 

8:08 
12.0 

8:87 
11.8 

9:10 
11.6 

9:40 
11.8 

10:12 
11.0 

4:16 
8.0 

5:85 
9.0 

7:00 
9.5 

8:22 
9.7 

9:16 
9.7 

9:48 
9.6 

10:20 
9.4 

10:58 
9.0 

11:88 
8.6 

12:28 
8.0 

18:10 
7.8 

7:56 
11.0 

8:17 
10.9 

8:85 
10.9 

8:52 
10.8 

8:10 
8.0 

4:28 
0.1 

5:54 
9.9 

7:18 
10.1 


11:18 
11.2 

11:52 
U.8 

12:40 
11.8 

13:88 
U.4 

14:45 
11.2 

15:57 
10.6 

17:04 
9.9 

18:58 
7.8 

15:18 
6.6 

16:22 
5.4 

17:18 
4.8 

8.8 

10:42 
10.6 

11:12 
10.8 

11:48 
10.1 

12:20 
9.9 

18:00 
9.9 

18:55 
9.9 

14:30 
9.9 

15:18 
9.7 

16:08 
9.5 

16:57 
9.1 

17:57 
8.6 

18:58 
6.4 

14:60 
5.4 

15:42 
4.8 

16:84 
8.1 

9:10 
10.9 

9:80 
11.0 

10:12 
U.1 

11:18 
11.1 


19:40 
0.4 

20:25 
—0.4 

21:10 
—1.2 

21:57 
—1.4 

22:14 
—1.2 

23:30 
—0.5 


18:20 
9.1 

19:42 
8.2 

21:20 
7.6 

28:28 
7.7 


18:50 
2.5 

19:28 
2.0 

20:06 
1.6 

20:40 
1.8 

21:18 
1.1 

21:45 
1.0 

22:18 
0.9 

22:50 
1.1 

28:24 
1.5 

28:54 
2.1 


19:06 
8.1 

20:27 

7.8 

22.'08 

7.7 


17:28 
2.1 

18.-24 
l.l 

19:17 
0.8 

20:09 
—0.4 


FEBRUARY. 
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S 
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Day  of— 


W. 


Th 
F 

S 
§ 
M 

Tu 
W 

Th 
F 

S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 


Mo. 


1 
2 
8 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


Time  and  Height  of  High  and 
Low  water. 


4:85 
11.4 

5:10 
11.7 

5:40 

n.8 

6:10 
11.8 

6:40 
11.8 

7K)6 
11.6 

0:88 
8.6 

1:18 
5.1 

1:55 
6.5 

2:48 
7.8 

1:12 
9.0 

2:80 
9.6 

8:17 
10.1 

8:56 
10.5 

4:25 
10.6 

4:54 
10.7 

5:18 
10.8 

5:87 
10.8 

5:57 
10.8 

6:18 
10.8 

6:32 
10.8 

0:04 
4.6 

0:88 
5.7 

1:17 
6.9 

2:00 
8.0 

0:30 
9.2 

2H)5 
9.9 

2:52 
10.6 

8:28 
11.0 


8:22 
10.0 

9:24 
9.5 

10:22 
8.8 

11:16 
7.9 

12:12 
6.9 

IBifJ 
5.8 

7:86 
11.4 

8H)4 
11.1 

8:82 
10.8 

9KN) 
10.8 

8:48 
8.7 

5:80 
9.8 

9:85 
9.5 

10:15 
9.4 

10:10 
9.2 

9:52 
8.9 

lOHX) 
8.4 

10:88 
7.8 

11  KM 
7.0 

11:45 
6.2 

12:26 
5.8 

6:48 
10.7 

7K)6 
10.7 

732 
10.6 

7:40 
10.7 

8:00 
9.0 

4:32 
9.7 

6K)3 
10.0 

7:85 
9.6 


12:40 
ILO 

14K)0 
10.9 

15:17 
10.7 

16:25 
10.8 

ll'JSZ 
9.7 

18:40 
9.2 

14.-04 
4.9 

15:00 
4.1 

16K)0 
8.5 

16:57 
8.1 

9:80 
10.0 

9:57 
9.7 

10:45 
9.5 

11:54 
9.5 

18.-08 
9.5 

14:04 
9.6 

14:57 
9.6 

15:50 
9.5 

16:87 
9.4 

17:80 
9.2 

1836 
9.0 

18:07 
4.4 

18:58 
8.6 

14:48 
2.8 

15:46 
2.2 

7:67 
10.7 

8:82 
10.6 

9:38 
10.6 

11:85 
10.2 


20:58 
—0.6 

21:45 
-0.5 

22:80 
0.0 

28:12 
LO 

28:54 
2.2 


19:54 
8.7 

21:22 
8.4 

28:12 
8.4 


17:54 
2.7 

18:48 
2.4 

19:86 
2.2 

20:17 
2.0 

20:52 
1.8 

2134 
1.8 

21-.55 
1.9 

2237 
2.2 

22:57 
2.8 

23:27 
8.6 


19:28 
8.8 

20:48 
8.7 

22:17 
8.7 


16:60 
L7 

17:66 
L2 

18:65 
0.8 

19'.62 
0.7 


MARCH. 
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E 
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Day  of— 


W. 


F 
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s 

M 

Tu 

W 
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F 

S 

8 
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W 

Th 

F 
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Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 
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Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


4:00 
11.2 

4:26 
11.3 

4:58 
11.8 

5:20 
11.8 

5:48 
11.2 

6K)8 
11.0 

0:10 
5.6 

0:60 
6.8 

1:85 
7.8 

2:80 
8.6 

0:25 
9.5 

1:88 
9.9 

2:28 
10.1 

8:05 
10.8 

8:84 
10.4 

8:67 
10.4 

4:16 
10.4 

4:82 
10.4 

4:48 
10.4 

5:08 
10.4 

5:20 
10.4 

6:38 
10.6 

0:24 
7.6 

1:10 
8.4 

2:06 
9.2 

OKX) 
10.2 

1:15 
10.6 

2:00 
10.8 

2:88 
U.O 

3K» 
11.0 

8.38 
11.0 


8:85 
8.9 

9:24 
7.9 

10:10 
6.8 

10:65 
6.7 

11:40 
4.6 

12:28 
3.8 

6:88 
10.7 

7:00 
10.4 

7:25 
10.0 

7:52 
9.7 

8:66 
9.1 

17:68 
8.0 

18:52 
2.9 

9:32 
8.6 

9:12 
8.2 

9:10 
7.6 

9:80 
6.8 

10:00 
6.9 

10:88 
4.9 

11:07 
8.9 

11:47 
8.0 

12:28 
2.8 

6:54 
10.5 

6:10 
10.5 

6:27 
10.4 

8:80 
9.7 

638 
9.6 

7:18 
9.0 

8:02 
8.1 

8:40 
6.9 

9:15 
5.7 


18:18 
10.1 

14:87 
10.2 

15:47 
10.2 

16:52 
10.1 

17a» 
9.9 

18:55 
9.7 

13K)8 
8.3 

18:65 
8.0 

14:46 
2.9 

16:46 
8.0 

8:00 
9.4 


12K)0 
8.9 

18:17 
9.0 

14:18 
9.2 

16:36 
9.8 

16:05 
9.5 

16:57 
9.6 

17:48 
9.7 

18:44 
9.8 

19:46 
9.9 

13:14 
1.8 

14:07 
1.5 

15:09 
1.5 

6:62 
10.2 

7:60 
9.8 

10:22 
9.8 

1235 
9.2 

13:57 
9.8 

15:10 
9.7 


20:40 
0.8 

21:28 
1.8 

22:10 
2.1 

22:50 
3.2 

23:80 

4.4 


20K)0 
9.6 

21:15 
9.8 

22:48 
9.8 


16:50 
8.0 


19:86 
2.9 

20:14 
2.9 

20:48 
8.1 

21.32 
8.6 

21:64 
4.0 

2238 

4.7 

28.-04 
5.6 

28:43 
6.5 


20:66 
9.9 

2238 
9.9 


16:18 
1.5 

17:25 
1.7 

18:80 
1.9 

19:26 
2.8 

20:16 
8.0 

21:00 
8.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  2  feet  below  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this 
r^on,  and  which  is  7.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0»  Is  midnight,  12^  Is  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m. ),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  3:47  p.  m. 

#,  new 
equator;  A, 


r  moon;  }),  1st  quar.;  Ot  full  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
L,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

1 

?3 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

i 

8 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 
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Mo. 
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W. 

W 

Mo. 
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W. 

8 

Mo. 

1 

E 

o 

M 

8:50 
11.0 

9J>2 
4.6 

16:15 
10.0 

21:44 

4.8 

O 

8:08 
10.6 

9:68 
L8 

17:82 
10.7 

22KX) 
8.0 

2:24 
10.1 

10:41 
0.7 

19:01 
11.4 

28'.24 
9.7 

Tu 

2 

4:16 
10.9 

10:28 
8.6 

17:14 
10.8 

22.-24 
5.8 

Th 

2 

8:80 
10.4 

10-.82 
1.8 

18:18 
ILO 

22:46 
8.6 

8 

2 

1:60 
9.9 

U:19 
0.8 

19:44 
1L4 

•  •        « 

•  ■         • 

W 

8 

4:40 
10.8 

11:04 
2.7 

18:09 
10.6 

23H)6 
6.8 

F 

3 

10.1 

11.W 
LI 

19:06 
ILl 

28:86 
9.0 

M 

3 

0:26 
9.7 

1:40 
9.7 

12K)0 
LI 

2036 
1L4 

Th 
F 

4 
5 

6:08 
10.6 

6:28 
10.2 

11:40 
2.2 

12:22 
2.0 

ig.-02 
10.6 

20:00 
10.5 

23:60 
7.6 

•  ■         • 

•  •        • 

8 

8 

4 
5 

4:10 
9.9 

CM 
9.8 

11:46 
L2 

4H)6 
9.6 

19:66 
U.l 

12:26 
L6 

V          •          ■ 
•         •         * 

20:47 
ILO 

A 

Tu 
W 

4 
6 

12:41 
L6 

18:26 
2.2 

21:06 

11.8 

21:44 
1L2 

•         •         « 
■         ■         • 

S 

8 

S 

M 

Tu 

W 

6 

7 

8 

9 

10 

0:87 
8.8 

1:38 
8.8 

2:46 
9.1 

16:60 
8.1 

6:60 
9.8 

6:06 
9.6 

6:06 
9.2 

18:03 
2.1 

18:60 
2.4 

14:46 
2.7 

21:00 
10.4 

22:12 
10.2 
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28 

29 

30 


Time  and  Height  of  High  and 
Low  water. 


2:07  10:55 

1.1  U.1 

3:10  11:48 

L7  11.2 

4:17  12:29  19:22      22:40 

2.5  1L8  7.4         8.1 

5:20  12:59  19dU»    .    .    . 

3.4  11.8  6.0    ..    . 

0:40  6:19  18:26      20.-01 

8.8  4.4  11.2  4.5 

2:12  7:14  13:50      20-.S2 

9.0  5.5  11.2         8.2 

8:20  8K)4  14:15      21:04 

9.7  6.5  11.1         2.0 

4:19  8:52  14:89      21:87 

10.4  7.4  10.9         1.1 

5:11  9:88  15:02      22:11 

10.9  8.2  10.7         0.6 

6K)0  10:24  15:24      22:47 

11.8  8.8  10.4         0.5 

6:47  11:11  15:48     23.-24 

U.4  9.2  10.2         0.7 

7:87  12K)7  15:40    .    .    . 

11.4  9.4  9.9    ..    . 

0:06  8:28  13.-20      14:30 

1.0  11.2  9.6         9.7 

0:49  9:28 

L6  n.i 

1«7  10:17 

2.2  11.0 

2:29  11:04 

8.0  10.9 

8:28  11:48  19:48      22:30 

8.7  10.8  7.0         7.2 

4:19  12:12  19:88    .    .*. 

4.5  10.7  6.1    ..    . 

0K)8  5:18  12:84      19:86 

7.4  5.4  10.7  5.1 

1:41  6.-02  12U}1      19:49 

7.9  6.2  10.6  4.0 

2:48  6:51  18K)7      20:12 

8.7  7.0  10.6         2.8 

8:41  7:88  18:28      20:40 

9.5  7.8  10.7  1.7 

4:28  8:28  18:39      21:13 

10.2  8.5  10.8         0.7 

5:14  9:0S  18:54      21:ri0 

10.8  9.0  11.0     —0.1 

5:59  9:53  14:14      22:29 

U.2  9.5  11.2     —0.6 

6:46  10:40  14:42      28:12 

11.5  9.9  1L2     —0.7 

7:85  11:85  15:10      28:59 

11.7  10.1  11.0     —0.5 

8:26  12:48  15:41    .    .    . 

11.7  10.1  10.5    .    .    . 

0:49  9:17  14.'27      15:52 

0.1  11.7  9.7         9.8 

1:41  10:02 

1.0  11.6 


DECEMBER. 


i 


Day of— 


E 


8 


E 


N 

o 


w. 


8 
M 


Tu 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

8 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

S 

14 

8 
M 

Tu 
W 

Th 
F 

S 
8 
M 


Tu 
PW 
Th 
F 
S 
8 
CM 
Tu 


Mo. 


15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
.27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  water. 


2:37 
2.2 

8:86 
8.6 

4:87 
5.1 

1:24 
8.2 

2:47 
9.2 

8:48 
10.1 

4:88 
10.8 

5:22 
11.8 

6:02 
11.5 

6:41 
U.6 

751 
11.6 

8:00 
1L5 

0:21 
L4 

1:00 
2.1 

1:41 
8.0 

2:28 
4.0 

8.-08 
5.1 

4:58 
6.8 

1:51 
7.9 

8:08 
8.9 

8:54 
9.8 

4:87 
10.6 

5:17 
11.2 

5:57 
U.6 

6:86 
U.9 

7:15 
12.0 

7:52 
12.0 

0:30 
0.4 

1:17 
1.8 

8.8 

2:56 
5.1 


10:48 
U.5 

11:19 
11.5 

11:50 
U.4 

6:80 
6.4 

6:41 
7.6 

7:42 
8.5 

9.1 

9:80 
9.5 

10:18 
9.7 

U:09 
9.7 

12:00 
9.6 

18:18 
9.5 

8:89 
11.4 

9:16 
U.2 


9:48 
U.1 

10:16 
11.0 

10:41 
10.8 

U.-Ol 
10.8 

4:54 
7.4 

5:55 
8.4 

6:54 
9.1 

7:60 
9.7 

8:44 
10.0 

9:87 
10.2 

10:81 
10.1 

11:83 
9.8 

12:48 
9.8 

8:29 
11.9 

9:04 
U.8 

9:88 

11.6 

10:10 
11.4 


18:06 
7.8 

18:85 
5.7 

19K» 
4.2 

12:20 
11.2 


U.4 

14:88 
11.8 

15:35 
10.8 

16:48 
10.1 

14KW 
8.4 

15.-84 
7.1 

16:46 
6.7 

17:42 
4.2 


21K)6 
7.8 

28:28 
7.6 


19:40 
2.8 


12:47 
U.l 

20:18 
1.7 

13:15 
10.9 

20:46 
0.9 

18:42 
10.7 

21:19 
0.5 

14K)9 
10.5 

21:52 
0.3 

14:34 
10.8 

2227 
0.3 

14:54 
10.1 

28.-04 
0.5 

14:82 
9.8 

28:42 
0.9 

14:05 
9.6 

•  •        • 

•  •        • 

18:20 
7.4 

19:84 
7.5 

18K)6 
6.4 

21:89 
7.0 

18:15 
5.3 

28:54 
7.2 

18:85 
4.1 

•  •        • 

•  •        • 

11:20 
10.7 

19:02 
2.9 

11:88 
10.8 

19:34 
1.8 

11:68 
U.0 

20:10 
0.7 

12:22 
U.2 

20:49 
—0.2 

12:56 
11.4 

21:31 
—0.8 

22:14 
—1.1 

22:59 
—1.0 

28:46 
—0.5 


18:18 
9.2 

19:47 
8.8 

21U)8 
7.6 

28:57 

7.8 


I 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  2  feet  below  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  thla 
region,  and  which  is  7.4  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  Meridian  W.:  0*>  is  midnight,  12''  is  noon;  all  hours  leas  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Im 
8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  ((,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Day 

JANUARY. 

FEBRUARY 

1 

MARCH. 

• 

1 

:4 

of- 

Time  and  Height  of  High  and 
^   Low  Water. 

• 

I 

P 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

W. 
M 

Mo. 

1 

W.  Mo. 

W.  Mo. 

1 

2:66 
8.8 

9:11 
10.2 

16:17 
0.0 

22:66 

7.6 

Th 

1 

4:56 
4.8 

]0:60 
10.6 

17:48 
—2.1 

•  •       • 

•  •       • 

P 

F 

1 

4:64 
3.6 

10:47 
10.3 

17:32 
— L3 

.    .    . 

•        ■        • 

Tu 

2 

8:69 
4.3 

10.6 

17:10 
—1.2 

28:50 
8.4 

o 

F 

2 

0:80 
9.1 

6:50 
8.6 

11:46 
ILl 

18:38 
—2,5 

S 

2 

0K16 
9.6 

5:44 
2.6 

11:48 
10.9 

18:14 
— L5 

N 

W 

3 

4:69 
4.2 

IIKX) 

n.1 

18:00 
—2.4 

•  •       • 

•  a          • 

8 

8 

1.-09 
9.7 

6:42 
2.7 

12:88 
11.8 

19:16 
-2.4 

o 

s 

3 

0:38 
10.5 

6*0 
L6 

12*2 
1L2 

18:58 
— L3 

9 

Th 

4 

0:40 
8.9 

6-.64 
8.9 

11:62 
U.4 

18:48 
—2.9 

4 

S 

1 

4 

1:48 
10.8 

728 
2.0 

1828 
1L8 

19*7 
— L9 

E 

M 

4 

1:12 
ILO 

7:18 
0.6 

13:20 
11.2 

19*0 
—0.7 

F 

5 

1:26 
9.8 

6:46 
8.6 

12:48 
11.4 

19'JS2 

—2.8 

M 

5 

2:22 

10.9 

8:16 
1.4 

14:17 
10.9 

20:35 
—1.0 

Tu 

5 

1:46 
ILl 

7*6 
0.1 

14*3 
10.8 

20:10 
0.1 

S 

6 

2:10 
9.7 

7:88 
8.2 

18:84 
U.l 

20:18 
—2.4 

£ 

Tu 

6 

2:57 

ia9 

9:06 
L2 

15K)3 
10.1 

21:16 
0.0 

W 

6 

2:23 
ILO 

8-.84 
-0.1 

14:48 
10.0 

21:46 
LI 

8 

7 

2:62 
9.9 

8.80 
2.9 

14:85 
10.6 

21:02 
— L7 

W 

7 

3:86 
10.7 

9:60 
L2 

15:56 
9.2 

21*7 
L8 

Th 

7 

2*5. 
10.7 

9:18 
0.1 

16:88 
9.1 

21:20 
2.2 

M 

8 

8:86 
10.8 

9:26 
2:6 

16:18 
9.9 

21:45 
-0.6 

Th 

8 

4:18 
10.2 

10:42 
L8 

16:60 

8.1 

22:38 
2.7 

F 

8 

8:80 
10.2 

10*7 
0.5 

1626 
8.0 

21*5 
3.4 

K 

Tu 

9 

4:18 
10.2 

10:28 
2.6 

16:15 
9.0 

22:81 
0.7 

c 

F 

9 

4Ai 

9.7 

11:43 
L6 

17:58 
7.0 

28:20 
8.9 

S 

9 

4.*06 
9.6 

11:01 
LO 

1729 
7.1 

22:84 
4.5 

(C 

W 

10 

6:08 
10.0 

11:22 
2.8 

17:19 
8.0 

28115 
L9 

S 

10 

6:41 
9.2 

12-.R8 
L7 

19«7 
6.5 

•        ■        • 

C 

s 

10 

4:48 
8.8 

12*8 
L5 

19:10 
6.8 

2823 
5.4 

Th 

11 

6:61 
9.6 

12:28 
2.2 

18:87 
7.8 

... 

8 

11 

0225 
6.0 

6:87 
8.7 

1421 
L6 

2ia7 

6.5 

8 

M|ll 

6:48 
8.1 

18*1 
L8 

2120 
6.8 

... 

F 

12 

0:17 
8.2 

6:42 
9.8 

18:48 
1.9 

20H» 
6.9 

M 

12 

1:42 
5.6 

7:46 
8.4 

15:86 
L8 

28:00 
7.2 

A 

Tu'l2 

1:17 
6.4 

7.^ 
7.8 

14*2 
L8 

22*0 
7.4 

S 

13 

1:17 
4.2 

7-.87 
9.1 

14:69 
L3 

21:87 
7.0 

s 

Tu 

IS 

8:28 
6.6 

8:58 
8.8 

16«) 
0.7 

28:41 
7.5 

w:i3 

8:16 
6.2 

829 
7.6 

15*2 
L5 

28*3 
8.0 

8 

14 

2:26 
4.9 

8:34 
9.0 

16:00 
0.7 

22:58 
7.0 

A 

W 

14 

4:81 
5.8 

9:56 
8.4 

17:10 
0.2 

... 

.    •    . 

Thl4 

1 

4:18 
4.9 

9:89 

7.8 

16*8 
LO 

2327 
8.5 

M 

16 

3:88 
6.1 

9:28 
9.1 

16:60 
0.1 

28:47 
7.8 

Th 

15 

oai 

8.0 

6:17 
4.8 

10:48 
8.7 

17:44 
-0.2 

F 

15 

4*7 
4.8 

10:82 
8.8 

17*8 
0.7 

28:46 
9.0 

Tu 

16 

4:88 
6.2 

10:17 
9.2 

17:87 
-0.4 

•  •        • 

•  •        • 

F 

16 

0:86 
8.5 

5:68 
4.8 

11:82 
9.2 

18:14 
—0.4 

8 

16 

5*0 
8.5 

11:16 
8.9 

17*8 
0.5 

•    .    . 
... 

8 
A 

W 

17 

0:27 
7.6 

6:22 
5.1 

11:00 
9.3 

18:07 
-0.8 

• 

S 

17 

0:57 
8.9 

626 
8.8 

12:10 
9.6 

18:42 
—0.5 

s 

17 

0:06 
9.5 

6*8 
2.6 

U*2 

9.4 

18:06 
0.4 

Th 

18 

IKW 
8.0 

6:02 
4.9 

11:42 
9.4 

18:40 
— LO 

s 

18 

1:15 
9.6 

6:66 
8.1 

12:46 
9.7 

19.08 
-0.5 

• 

M  18 

026 
9.9 

628 

L7 

1228 
9.7 

18*9 
0.5 

• 

F 

19 

1:30 
8.6 

6:38 
4.6 

12-20 
9.5 

19:08 
— LO 

M 

19 

1:86 
9.9 

726 
2.5 

13:18 
9.8 

19:86 
-0.2 

£ 

Tuil9 

1 

0*2 
10.3 

7*0 
0.9 

18*4 
9.9 

19*8 
0.7 

S 

20 

1:56 
8.8 

7:12 
4.2 

9.5 

19:87 
-0.9 

£ 

Tu 

20 

1:66 
10.1 

7*7 
L9 

18:58 
9.7 

20K»7 
0.3 

W 

20 

120 
10.8 

7*1 

0.4 

•18:41 
10.0 

19:41 
L2 

s 

21 

2:17 
9.8 

7:46 
8.9 

13:30 
9.5 

20H)5 
-0.6 

W 

21 

224 
10.2 

8:81 
L4 

14:82 
9.4 

20.88 
LO 

Th 

21 

1:47 
10.4 

8.-06 
-0.1 

14:18 
9.6 

20:10 
1.9 

M  22 

2:40 
9.5 

8:20 
3.6 

14K)6 
9.8 

20:36 
—0.2 

Th 

22 

2:58 
10.1 

9:07 
LO 

15:11 
9.0 

21:10 
L8 

F 

22 

2:17 
10.4 

8:45 
-0.8 

15:00 
9.1 

20:42 
2.7 

Tu 

23 

8H)7 
9.7 

8:58 
8.1 

14:43 
8.9 

21:05 
0.4 

F 

23 

8:26 
10.0 

9-.61 
LO 

15-.58 

8.8 

21:40 

2.8 

8 

23 

•   2*0 
10.2 

9*0 
-0.2 

15:48 
8.4 

21:18 
8.6 

E 

W 

24 

8*7 

9.7 

9:40 
2.7 

1557 
8.5 

21:41 
L3 

S 

24 

8:42 
9.7 

10:48 
LO 

16:50 
7.5 

22.-20 
8.7 

8 

24 

828 
9.9 

1022 
0.1 

16:48 
7.6 

22*0 
4.4 

Th 

25 

9.6 

10:20 
2.8 

16:14 
7.9 

22:17 
2.2 

}> 

8 

25 

4:47 
9.6 

11:50 
LI 

18H)6 
6.5 

28:10 
4.8 

N 
1> 

M 

25 

4:16 
9.4 

11*0 
0.6 

18:12 
7.0 

23.*06 
5.4 

D  ^  F   26 

4:48 
9.6 

11:17 
2.0 

17:10 
7.3 

22:57 
3.1 

M 

26 

5:44 
9.2 

18:10 
LI 

20:10 
6.3 

•  •        • 

•  •         • 

Tu 

26 

622 

8.8 

12*1 
0.9 

20*4 
6.8 

«         •         • 
•        «        ■ 

S 

■ 

27 

6:28 
9.4 

12:22 
1.7 

18:27 
6.7 

23:48 
4.0 

N 

Tu 

27 

0:32 
5.4 

7KB 
9.0 

14:38 
0.6 

21-.51 
7.0 

W 

27 

0*8 
5.2 

6*2 
8.4 

14:18 
0.9 

21:27 
7.8 

» 

28 

6:23 
9.8 

18:88 
1.2 

20:13 
6.2 

•        «        • 
■        «        • 

W 

28 

227 

5.4 

827 
9.1 

15:50 
—0.1 

22:48 

7.8 

P 

Th 

28 

2:40 
4.9 

824 
&6 

16.28 
0.6 

22:14 

8.7 

M  29 

0:67 
4.9 

7:30 
9.8 

14:55 
0.4 

21:58 
6.7 

Th 

29 

8-.68 
4.7 

9:48 
9.6 

16:60 
—0.8 

2828 
8.7 

F 

29 

8:62 

8.8 

9:44 
9.1 

1621 
0.2 

22:52 
9.5 

Tu30 

■ 

2:28 
6.8 

8:41 
9.7 

16:02 
—0.5 

22:58 
7.2 

• 

S 

30 

4:47 
2.5 

10:44 
9.8 

17:07 
0.0 

2827 
10.2 

N 

W;31 

8:50 
4.9 

9:60 
]0.1 

16:59 
—1.4 

23:48 
8.2 

E 

s 

31 

6:82 
L8 

11:37 
10.4 

17:48 
0.1 

.    .    . 
... 

1 
a< 
frc 
wl 
cb 

no 
to; 

eq 

Thetld 
somparifl 
>mHean 
lich  is  6 
art.  unle 

The  tij 
on  (a.  n 
3:47  p. m 

#,  ne^ 
oator;  A 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Lower  Low  Water,  which  is  the  datum  of 
.4  feet  below  mean  sea  level.    To  And  the 
M  a  minus  (— )  sign  is  before  the  height,  in 

ne  used  is  Sitka  Standard,  136th  meridian 
I.) ,  all  greater  are  in  the  afternoon  (p.  m.)  i 

■ 

f  moon;  3),  Ist  quar.;  O.  full  moon;  C.  3d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
soundings  on  the  Coast  and  Geodetic  Sun 
i  depth  of  water,  add  the  tabular  height  t^ 
which  case  subtract  it. 

W.;   Oi>  is  midnight,  12^  is  noon;  all  houn 
md  when  diminished  by  12  give  the  times 

luar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
L  feet  and  tenths,  are  reckoned 
rey  Charts  for  this  region,  and 
[>.  the  soundings  given  on  the 

1  less  than  12  are  in  the  fore- 
after  noon;  for  instance,  15:47 

farthest  north  or  south  of  the 

• 
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9:88  18:45 

8.2  -0.4 

10:12  18:26 

2.9  -0.1 

10:46  18:15 

2.4  0.0 

1:50  5:27  11:17      18:14 

L8  L5  2.0         0.2 

1:51  7:24  10:10      18:15 

2.2  L4  L5         0.2 

2M  18:10 

2.7  0.1 

2:87  ISKX) 

8.2  0.0 

8:26  17:54 

8.7  -0.3 

4K)2  15:18 

4.0  -0.6 

4:58  15:45 

4.8  -0.8 

5:44  16:18 

4.4  — LO 

6:88  16:41 

4.4  —0.9 

7M  17K>4 

4.8  -0.8 

8:85  17:24 

4.0  —0.6 

'  9:27  17:38  28:54    .    .    . 

8.5  —0.3  1.3    ..    . 

3:14  10:24  17:40    .    .    . 

1.1  8.0  —0.1    .    .    . 

0:15  4*7  11:15      17:51 

L9  LI  2.4         0.0 

0:58  &M  12:05      18K)5 

2.4  LO  L8  0.1 

1:81  9:12  IS.-OO      18:22 

2.9  0.8  L2  0.1 

2:14  11K)5  14.-00      18:35 

8.2  0.5  0.7  0.1 

2:58  12:27  15:17      18:25 

8.5  0.1  0.2  0.1 

8:43  13:35 

3.7  —0.2 

4:80  14:27 

8.7  -0.4 

5:27  15:10 

8.7  —0.6 

6K)0  15:48 

8.6  —0.6 

6:45  16:22 

3.4  -0.6 

7:28  16:53 

3.2  -0.4 

8:10  17:15 

3.0  -0.2 

9:66  17:25  23:59    .    .    . 

2.7  0.1  1.4    ..    . 

2:24  9:39  16:36      23:87 

L3  2.4  0.4         L6 

4:00  10:25  16:45      28:60 

1.2  2.0  0.5         2.0 
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3) 

S 


E 

o 


Day  of— 

W. 

Mo. 

S 
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M 

2 

Tu 

3 

W 

4 

Th 

5 

F 
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8 

7 

S 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

8 

14 

8 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

8 

21 

S 

22 
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23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

8 

28 

S 

29 

M 

30 

Time  and  Height  of  High  and 
Low  Water. 


5:20  11:10  16:48      23:56 

LO  L6  0.6         2.4 

6:44  12.00  16:40    .    .    . 

0.8  L2  0.6    ..    . 

0:24  8:86  12:57      16:89 

2.9  0.5  0.7         0.4 

0:66  10:58  14:00      16:19 

8.3  0.2  0.8  0.2 

1:40  12:15 

8.7  —0.2 

2:24  18:13 

8.9  -0.4 

8:15  14K)2 

4.0  —0.6 

4:14  14:40 

4.0  -0.6 

5:15  15:12 

8.8  —0.5 

6:22  15:85 

8.6  —0.8 

7:26  15:46  21:86    .    .    . 

8.2  0.0  L2    .    .    . 

1:05  8:80  15:47      21:66 

0.9  2.8  0.2         L7 

2:67  9:82  15:55      22:80 

0.8  2.4  0.4         2.3 

4:85  10:81  16K»      23.-06 

0.7  L9  0.4         2.8 

6:14  11*.81  16:27      23:47 

0.4  L4  0.5         8.1 

7:44  12:27  16:46    .    .    . 

0.2  1.0  0.5    ..    . 

0:28  9:05  13:86      17:00 

8.4  0.0  0.7  0.5 

1:15  10:24 

8.6  —0.1 

2:00  11:31  ....... 

3.6  —0.8 

2:42  12:26 

8.5  —0.8 

8:29  18:19  ...... 

8.3  —0.4 

4:16  14HX) 

3.1  —0.8 

5.06  14:88 

2.9  -0.2 

6K)0  15:10 

2.6  0.0 

7:66  15:27  22:12    .    .    . 

2.8  0.3  1.6    ..    . 

1:18  8:55  15:10      21:45 

L4  2.0  0.6         L8 

8:10  8:56  14:46      21:45 

L2  L8  0.7         2.1 

4:80  9:56  14:46      22:57 

0.8  L5  0.8         2.5 

5:82  10:57  14:55      22:20 

0.4  L2  0.9         2.9 

6:81  12K)7  14:84      22:50 

0.1  0.9  0.8         8.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flnit  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Ckxist  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Cosmopolitan  Standard,  165th  meridian  W.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  Oi  '^11  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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ST.  MICHAEL  (Norton  Sound),  ALA8KA,  1912. 


OCTOBER. 

NOVEMBER. 

DECEMBER.                            | 

a  Dayof- 

s  1  w.  ;mo. 

Time  and  Height  of  High  and 
Low  nater. 

• 

Day of— 
W.  Mo. 

F      1 

Time  and  Height  of  High  and 
LowWater. 

• 

1 

93. 

Day  of— 
W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

Tn     1 

7:33     23:24 
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9:04 
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13 
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±  u 
NjW 

(L  Th 

2 

3 
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5 

6 

7 
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9 

10 

11 

12 

13 
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IK 

-0.2        3.7 

8:36 

-0.4 

'  0K)2       9:47 

4.0  —0.6 

0:46     10:49 

4.1  -0.6 

1:36     11:49 

4.0     —0.6 

2:86     12:36 

8.8  -0.4 

3:85     13H)6 

8.4  -0.2 

4:50      13:24      20:0*)      22:39 

3.0  0.1         L3         1.2 

6K)5      13:24      20K)1    .    .    . 

2.5  0.3         1.8    .    .    . 

1:04       7:20     13:34      20:26 

1.1  3.0         0.5         2.3 

.       3:22       8:36      13:47      21:02 
0.7        1.6        0.6         2.8 

4:47       9:50      14:06      21:39 
0.2        1.2        0.6         3.3 

5:55      11:06      14:25      22:18 
—0.1        0.9        0.6         8.6 

6:56      12:33      14:85      28:00 
-0.4        0.7        0.6         8.9 

.7:63     23:37 

-0.6        8.9 

8:46 

-0.6 

0:15       9:40 

8.9  -0.6 

0:56     10:80  ....*.. 

8.6  —0.6 

1:33     11:15 

3.4     —0.4 

2:16     11:58 

3.0     -0.3 

2:56     12.'25 

2.6        0.0 

3:42      12:35     20:57    .    .    . 

2.2  0.2         1.9    ..    . 

8:07       4:55     12:07      20:18 
L8        1.9        0.4         2.0 

8:47       6:20      12:25      20:04 
L4        1.5        0.6         2.3 

4:25       7:50     12:16      20:16 
0.9        1.1        0.7         2.6 

4:55       9-.81     12:07      20:83 
0.4        0.8        0.7         8.1 

6:32     21:00 

—0.1        8.7 

6:07     21:31 

—0.5        4.0 

6:52     22:06 

-0.8         4.2 

756     22:44 

—1.0        4.4 

8:18     23:24 

—LI         4.4 
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—LI ...... 

0:09       9:46  ..    . 
-4.2        0.9   .,    . 

IHX)     10:19   .    .    . 
8.8     —0.7   .    .    . 

1:52     10:89   .    .    . 

1 
E    M 

—0.9 

0J6       9H» 

8.4     —0.6 

• 
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Tu 
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S 
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S 
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1:25       9:16 
2.6     -0.8 

0:00       2K)6 
L8        1.9 

2:88       8:20 
LI         L2 

8:28       6:22 
0.4        0.5 

4:18     19:20 
—0. 2        4. 1 

17:82 
2.1 

0:81 
-0.1 

9:42 
0.1 

9:47 
0.1 

•  «        • 

•  •        • 

17:41 
2.6 

18:10 
8.1 

18:48 
8.7 

P 

s 

8 
M 

8.8     -0.4  .    .    . 

2:64     10:66     18:52 
2.6        0.0        L8 

4:14      11  KM      18:50 
2.0        0.2        2.8 

2:89       6:44      11:24 
LI         1.8        0.4 

8:43       7:26     11«7 
0.5        0.9        0.5 

4:86       9:25      11:44 
-0.1        0.6        0.5 

6:27     21:02  .    .    . 

22:06 
1.6 

■        •        • 

•        •        • 

19:19 
2.8 

19:50 
3.3 

20:25 
3.8 

Tu 

1 

e'w 

•  'Th 

1  F 

Is 

6:54      19:56 
-0.7        4.4 

6:82     20:84 
— LO        4.5 

6:12     21:11 
— L2        4.5 

—0.6        4.1 

6:26     21:41 

—0.8         4.3 

6:48     21:45 
— L8        4.8 

7:23     22:18 
— L3        4.1 

7:00      22:17  .    .    . 
—1.0         4.8   ..    . 

•        •        ■ 

8 

}) 
A 

£ 

o 

M 

Tn 

7:43      22:53 

7:52     22:48 1 

—1.2        8.8 1 

—1.1         4.2 

8:20     28:27 

—1.1        8.9 

8:15     28:12 
—1.0        8.4 

•        ■        • 

■        •        • 

8:62      23:66 

8:26     28.-24 1 

—0.7        8.0 1 

—1.0        8.6 

w 

Th 

16 

17 

9:80 

8:19     22:81 
—0.6        2.6 

8:18     18:22 
-0.8        2.1 

8:25     17:28 
—0. 1        2. 8 

•  •        • 

•  •        • 

1936 
2.0 

•  ■        • 

•  •        • 

•  •        ■ 

22:01 
2.2 

•  •        • 

—0.8 

0:21       9:50 

8.2     —0.6 

F   18 

0:26       9:42     28:16 
2.8     -0.3        2.4 

9:50     21:47    .    .    . 
0.0        2.1    ..    . 

•  •        • 

■        •        • 

•  •        • 

S 

19 

8:26     17:15 
0.0        2.7 

•        •        • 

•        •        ■ 

8    20 

9:56      18:66 

0.1         2.8    ....    - 

8:27     17:80 

0.0        3.2 

M 

Tn 

21 

OO 

lOKM)      18:48    .    .    . 
0.8        2.6    . 

7:43     17:66 

—0.1        3.7 

10:02     18:54    .    .    . 
0.8        8.0    ..    . 

•%    • 

4:42      1839 

W  23 

Th  24 

F   25 

—0.4        4.2 

4:40     19:16    .    .    . 
0.1        8.6    ..    . 

4:56     19K)6 

—0.9        4.6 

6:07      19:44 

—0.4        4.0    ..    . 

6:24     19:50 

—1.2        4.8 

6:84     20:17    .    .    . 
—0.8        4.4    ..    . 

V         •         ■ 

6U»6     20:88 

— L6        4.9 

S 

s 

M 
Tu 

26 

27 
28 
29 
30 

6:06     20:66 

635     21:19 

— L6        4.8 

— L2        4.7 

6:48     21:86 

— L4         4.8 - 

6:66     22:06 

—1.6        4.6 

7:20     22:19    .    .    . 
—1.6        4.8    ..    . 

•        «         • 

731      22:64 

—1.8        4.1 

7:64      28:00 

1.4        4.6 

7:87     28:45 
—1. 0        8. 4 

•        ■        • 

•        •        • 

N   W 

1 

8:26     28:49    .    .    . 
—1.2        4.0    ..    . 

•        •         • 

(C  m'30 
Tu31 

r 

7:60     16KX) 
-0.7        L7 

036       8:00 
2.7     -0.4 

18:36 
L6 

15:51 
2.2 

•  ■        • 

•  •        • 

20:12 
L7 

Th  31 

The  tides  are  placed  in  the  order  of  occurrence,  wi 
a  comparison  of  connecutl  ve  heights  will  indicate  whet 
from  Mean  Lower  Low  Water,  which  is  the  datum  of 
which  is  1.3  feet  below  mean  sea  level.    To  find  the  dc 
unless  a  minus  (— )  sign  is  before  the  height,  in  which 

The  time  used  is  Cosmopolitan  Standard.  165th  w 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.) 
8:47  p.  m. 

#,  new  moon;  D,  Ist  qiiar.;  O.  full  moon;  C  8d  q 
equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  helsrhts  € 
her  it  is  high  or  low  water.    The  heights,  ir 
Houndings  on  the  Coast  and  Geodetic  Hurv 
ipth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

leridlan  W;  O*"  is  midnight,  12>»  is  noon;  all 
,  and  when  diminished  by  12  give  the  times  a 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

»n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  lees  than  12  are  In  the 
farthest  north  or  eouth  pf  the 

YOKOHAMA  (Niahihatoba),  3APA3S,  1912. 
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JANUARY. 

FEBBUARY. 

MARCH. 

« 

Day  of*- 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Dayof— 

Time  and  Heiahtof  High  and 
Low  Water. 

W. 
M 

Mo. 
1 

W. 
Th 

Mo. 

W. 
F 

Mo. 

1 

8K» 
8.6 

7:66 
2.8 

18:28 
4.0 

20:48 
—0.6 

1 

4:57 
4.5 

9:55 
2.6 

15K)6 
4.4 

22:16 
— L5 

P 

4:89 
4.4 

934 
2.8 

15:12 
4.8 

22;05 
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Tu 

2 

4:05 
4.1 

9K)4 
2.4 

14:28 
4.2 

21:82 
— L2 

P 
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4.8 

10:40 
2.2 

16:04 
4.7 

28:02 
— L8 
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2 

5:07 
4.7 
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L7 
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4.7 

22:48 
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4.5 
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2.4 

15:14 
4.5 
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4.9 

11:21 
L8 

16:54 
5.0 
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4.8 

10«4 
LI 
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6.0 

28:27 
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—2.0 
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5.0 
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L4 
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4.9 

11:41 
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Time  and  Heisht  of  High  and 
Low  Water. 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 


4:49 
4.7 

5:13 
4.8 

5:86 
4.9 

0K)5 
0.5 

0:37 
0.9 

1:07 
1.4 

1:86 
L8 

2K)5 
2.2 

2:38 
2.6 

0:20 
2.9 

2:87 
8.2 

8.-06 
8.4 

8:27 
8.6 

8:45 
4.0 

4K)5 
4.2 

4:26 
4.4 

4:48 
4.5 

6:10 
4.7 

5:84 
4.7 

0:80 
1.3 

1:06 
L7 

1:45 
2.2 

2:82 
2.6 

8:46 
2.9 

0:46 
8.7 

1:58 
8.8 

2:85 
4.0 

8:06 
4.2 

8:84 
4.4 

4:00 
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10:48 
0.8 

11:17 
-0.8 

11:50 
-0.7 

5:67 
4.8 

6:20 
4.7 
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7:19 
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-0.9 

16:13 
-0.5 

16:27 
-0.1 

9:28 
8.3 

12:25 
8.2 

UM 
8.6 

15:18 
4.0 

16:05 
4.8 

16:48 
4.6 


28:00 
-0.2 

23.83 
0.1 


18-.52 
4.7 

19:30 
4.4 

20:10 
4.0 

20:66 
8.6 

22:01 
8.1 


17:19 
0.9 

19K)6 
0.9 

20:15 
0.7 

21K)0 
0.6 

21:40 
0.4 

22:13 
0.4 

22:48 
0.5 

28:20 
0.6 

28:52 
0.9 


19:85 
4.6 

20:25 
4.8 

21.28 
8.9 

22:58 
8.5 


17:53 
0.2 

19:18 
0.3 

20:22 
0.4 

21:13 
0.5 

21:52 
0.7 

22:30 
0.9 


MAY. 


d 

8 


o 


s 

A 

c 


£ 


N 
P 


Day  of— 


W. 


Mo. 


O 


w 

Th 
F 

8 

S 
M 
Tu 
W 
Th 

F 

8 

M 

Tu 
W 

Th 
F 

8 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  water. 
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Time  and  Height  of  High  and 
LowWater. 


4:40 
4.5 

6:14 
4.5 

0:80 
2.1 

1:06 
2.2 

1:61 
2.8 

2:42 
2.4 

8:42 
2.3 

4:57 
2.1 

6:06 
L7 

0:38 
8.8 

1:14 
8.9 

1:66 
4.0 

2:85 
4.2 

8:18 
4.4 

8:54 
4.6 

4S4 

4.7 

0:07 
2.8 

0:90 
2.8 

1:40 
2.2 

2:82 
2.1 

8:86 
L9 

4:40 
L6 

6-.58 
L2 

0K» 
4.0 

0:58 
4.0 

1:38 
4.1 

2:25 
4.2 

8:06 
4.2 

8:50 
4.8 
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4.4 


11:88 
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6:17 
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2.8 
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8:47 
-0.2 
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10:13 
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10:57 
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5:18 
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10:17 
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—0.2 
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—0.6 

10:13 
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10:52 
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4.4 

19:16 
4.8 
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—0.9 

18:82 
—0.6 

14:12 
—0.3 

14:55 
0.1 

15:45 
0.5 

16:42 
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17:47 
L8 

18:88 
8.0 

14:47 
8.4 

16:45 
8.9 

16J)4 
4.8 

1732 
4.6 

18:06 
4.8 

18:53 
4.9 

1238 
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18:14 
— L7 
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16:40 
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16:32 
0.8 

17:82 
L5 
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8.1 
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8.7 

16-.64 
4.0 

17:80 
4.2 

18:02 
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18:86 
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28-.52 
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19:55 
4.1 

20:38 
8.9 

2132 
8.8 

22:11 
8.7 

28:00 
8.7 

28:47 
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18:66 
1.6 

20:00 
L8 

20:58 
2.0 

21:48 
2.1 

22:86 
2.2 

2833 
2.2 


1937 
4.8 

2034 
4.6 

21:10 
4.4 

21:56 
4.8 

22:42 
4.1 

2834 
4.0 


18:88 
2.0 

19:48 
2.3 

20:46 
2.4 

21:38 
2.5 

2232 
2.4 

23:08 
2.8 

23:40 
2:1 


The  tides  are  placed  in  the  order  of  occnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  E.;  0^  i.^  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  8:47  p.m. 

%,  new  moon;  }),  Ist  qnar.;  O.  ^^11  moon;  ^,  8d  quar.;  E,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Low  Water. 

• 

;4 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

M 

Mo. 

W. 
Th 

Mo. 

W. 

Mo. 

1 

5K)0 

12:06 

19:10 

■        •        • 

1 

0:88 

6:14 

12:68 

19:30 

1 

1:16 

7:16 

18.'28 

19:20 

4.4 

—LI 

4.8 

•        •        • 

L4 

4.6 

-0.7 

4.4 

0.2 

4.8 

0.6 

4.4 

A 

Tu 

2 

0:18 

6:48 

12:40 

19:88 

F 

2 

1:12 

6:48 

13:23 

19:62 

M 

2 

1:50 

7:56 

13:53 

19:39 

2.1 

4.4 

— LO 

4.3 

L2 

4.8 

-0.8 

4.4 

0.1 

4.0 

LI 

4.3 

W 

3 

0-.68 

6:17 

18:15 

20:10 

B 

8 

3 

1:48 

7:25 

13:58 

20:15 

Tu 

3 

2:27 

8:46 

14:24 

19:69 

2.0 

4.8 

-0.7 

4.2 

LI 

4.1 

0.1 

4.3 

0.1 

3.6 

L7 

4.1 

Th 

4 

1:87 

6:58 

18:52 

20:42 

g 

4 

2:28 

8Hy7 

14.-25 

20:38 

c 

W 

4 

8:19 

10K» 

16:02 

20:27 

1.9 

4.1 

-0.4 

4.1 

LO 

8.7 

0.7 

4.2 

0.2 

3.2 

2.8 

4.0 

F 

6 

2:20 

7-.32 

14:25 

21:15 

M 

6 

8:12 

8:58 

16:00 

21 KX) 

Th 

6 

4:29 

12:82 

16:21 

21:06 

1.8 

3.8 

0.0 

4.1 

0.9 

8.4 

L8 

4.0 

0.8 

8.1 

2.9 

3.7 

8 

6 

ZM 

8:15 

15Htt 

.21:45 

c 

Tu 

6 

4:05 

10:16 

16:42 

21:32 

N 

F 

6 

6:02 

14:66 

18:48 

22:52 

1.7 

8.6 

0.5 

4.0 

^0 

0.7 

8.1 

L9 

3.9 

0.2 

3.5 

3.1 

8.5 

B 

S 

7 

4:08 

9:18 

15:44 

22:20 

W 

7 

5:15 

12:28 

16:68 

22:18 

8 

7 

7:84 

15:39 

20:29 

•        •        • 

1.6 

8.1 

LO 

8.9 

■ 

0.6 

2.9 

2.6 

3.8 

-0.1 

4.0 

2.8 

•        •        • 

a 

M 

8 

5K)4 

10:50 

16:37 

23.-00 

Th 

8 

6:85 

14:48 

18:44 

23:46 

8 

8 

1:24 

8:44 

16:12 

21:21 

L8 

2.9 

L6 

8.8 

0.8 

8.4 

2.9 

8.7 

8.7 

-0.6 

4.2 

2.3 

Tu 

9 

6.10 

12:60 

17:52 

23:47 

F 

9 

7*2 

16:82 

20:28 

•        ■        • 

M 

9 

2:44 

9:87 

16:89 

22:02 

0.9 

2.9 

2.1 

3.8 

%0 

-0.2 

3.8 

2.9 

•        •        • 

4.2 

— LO 

4.6 

L7 

W 

10 

7:16 

14:85 

19:15 

■        •        • 

N 

8 

10 

1:22 

8:67 

16:84 

21:27 

P 

Tu 

10 

8:41 

10:20 

17:06 

22:40 

0.8 

8.8 

2.4 

•        •        • 

8.9 

—0.8 

4.8 

2,7 

4.6 

—LI 

4.8 

LO 

Th 

11 

0:45 

8:16 

16:45 

20:80 

s 

11 

2:40 

9:50 

17:10 

22:16 

• 

W 

11 

4:32 

IIKX) 

17:32 

28:17 

8.9 

—0.8 

8.8 

2.6 

4.2 

— L3 

4.6 

2.3 

5.0 

—LI 

4.9 

0.4 

F 

12 

1:48 

0:09 

16:37 

21:30 

P 

M 

12 

8:40 

10:88 

17:42 

22:57 

E 

Th 

12 

5:19 

11:37 

17:66 

23:68 

4.1 

-0.9 

4.2 

2.6 

4.6 

— L6 

4.8 

L8 

6.2 

-0.8 

4.9 

—0.1 

s 

8 

13 

2:46 

10:00 

17:22 

22:24 

• 

Tu 

13 

4:80 

11:22 

18:12 

23:40 

F 

13 

6:08 

12:14 

18:21 

•         •         a 

4.8 

— L4 

4.6 

2.5 

^%M 

5.0 

— L7 

4.9 

L4 

5.2 

—0.8 

4.9 

•         •         • 

m 

S 

14 

8:37 

10:48 

18K)0 

23:12 

W 

14 

5:28 

12:00 

18:48 

•        ■        ■ 

8 

14 

0:29 

6:46 

12:46 

18:46' 

4.6 

— L8 

4.8 

2.8 

^B   ^h 

5.2 

— L6 

4.9 

•        •        • 

-0.4 

4.9 

0.3 

4.8 

p 

M 

16 

4:80 

11:84 

18:42 

28:68 

Th 

16 

0:18 

6:08 

12:40 

19:10 

8 

16 

1:07 

7r28 

18:18 

19:03 

4.8 

—2.0 

4.9 

2.0 

^^\^ 

0.9 

6.1 

— L2 

4.8 

-0.5 

4.6 

0.9 

4.6 

Tu 

16 

5:18 

12:20 

19:18 

•        •        • 

B 

F 

16 

IKX) 

6:65 

13:16 

19:37 

M 

16 

1:46 

8:14 

13:49 

19:27 

6.0 

—2.0 

4.9 

•        ■        « 

^^^ 

0.6 

4.9 

-0.6 

4.7 

-0.6 

4.1 

L5 

4.4 

W 

17 

0:40 

6K»8 

18K)0 

19:58 

8 

17 

1:89 

7:40 

13:60 

20K)8 

Tu 

17 

2:27 

9:05 

14:17 

19:46 

1.8 

4.9 

— L6 

4.8 

^  • 

0.8 

4.4 

0.2 

4.6 

-0.2 

8.6 

2.0 

4.1 

Th 

18 

1:28 

6:58 

18:48 

20:28 

8 

18 

2:28 

8:82 

14:25 

20:28 

D 

W 

18 

8:14 

10:21 

14:48 

20:02 

1.5 

4.7 

-LI 

4.6 

^%# 

0.8 

3.9 

LO 

4.3 

0.2 

8.0 

2.5 

8.8 

E 

F 

19 

2:10 

7:48 

14:24 

21.-00 

. 

M 

19 

8:10 

9:31 

14:67 

20:60 

8 

Th 

19 

4:21 

18:47 

16:45 

20:20 

1.8 

4.8 

-0.4 

4.5 

^bl' 

0.8 

3.4 

L7 

4.1 

0.6 

2.9 

2.9 

8.4 

8 

20 

8:00 

8:48 

16K)2 

21:84 

3) 

Tu 

20 

4:05 

10:64 

16:80 

21:15 

F 

20 

6-.58 

16:16 

18:61 

22:40 

LI 

8.8 

0.4 

4.8 

m^ 

mm^0 

0.4 

2.9 

2.3 

3.9 

0.8 

8.2 

8.0 

8.1 

D 

21 

8:67 

9:67 

15:48 

22:06 

W 

21 

5:16 

13:47 

16:88 

21:62 

8 

21 

7:41 

15:40 

20:52 

•        •        • 

0.9 

8.4 

L2 

4.1 

Av  ^ 

0.6 

2.9 

2.8 

8.6 

0.7 

8.5 

2.6 

■        •        • 

M 

22 

5KN) 

11:32 

16:82 

22:45 

Th 

22 

6:48 

16:40 

18:42 

28:68 

A 

8 

22 

1-.68 

8:46 

16:00 

21:19 

0.8 

2.9 

L9 

4.0 

0.6 

8.2 

8.0 

8.4 

8.8 

0.6 

3.8 

2.1 

Tu 

23 

6:11 
0.6 

18:40 
2.9 

17:85 
2.6 

28:40 
8.8 

8 

F 

23 

8:12 
0.4 

16:15 
8.6 

20:40 
2.8 

•  •        • 

•  •        • 

M 

23 

2:64 
8.7 

9.27 
0.2 

16:19 
4.0 

21:46 
L6 

W 

24 

7:25 
0.3 

15:27 
8.2 

19:05 
2.8 

•  •        ■ 

•  •        • 

8 

24 

1:55 
8.5 

9:10 
0.1 

16:38 
8.8 

21:30 
2.6 

Tu 

24 

8:39 
4.0 

10:00 
0.0 

16:86 
4.2 

22:16 
1.1 

Th 

25 

0:48 
8.8 

8:80 
0.0 

16:20 
8.6 

20:80 
2.8 

A 

8 

25 

8K» 
8.8 

9:58 
-0.2 

17:00 
4.0 

22K)7 
2.1 

W 

25 

4:15 
4.4 

10:80 
—0.1 

16:54 
4.4 

22:44 
0.6 

s 

F 

26 

2:00 
8.8 

9:23 
-0.3 

16:65 
8.8 

21:80 
2.7 

M 

26 

8:46 
4.2 

10:28 
-0.5 

17:22 
4.2 

22:88 
L7 

E 

O 

Th 

26 

4:49 
4.6 

10:69 
-0.1 

17:18 
4.6 

28.13 
0.1 

8 

27 

2:65 
4.0 

10:04 
—0.5 

17.-24 
4.0 

22:15 
2.4 

Tu 

27 

4:25 
4.4 

11K)0 
-0.6 

17:40 
4.4 

28:09 
L3 

F 

27 

6:24 
4.7 

11:28 
0.1 

17:88 
4.7 

28:43 
-0.2 

S 

28 

8:46 

4.2 

10:42 
-0.7 

17:60 
4.2 

22:58 
2.1 

o 

W 

28 

5K)0 
4.6 

11:28 
—0.6 

18K» 
4.6 

23:40 
0.9 

8 

28 

6:66 
4.8 

12:56 
0.3 

17:58 
4.7 

•  •        • 

•  •        • 

2 

M 

29 

4:27 
4.4 

11.-21 
-0.9 

18:17 
4.8 

28.^ 
L9 

Th 

29 

5:35 

4.7 

12:00 
-0.5 

18:22 
4.6 

•  •        ■ 

•  •        • 

8 

29 

.    0:14 
-0.6 

6:80 
4.7 

1257 
0.7 

18:13 
4.6 

Tu 

30 

5K)4 
4.6 

11:62 
-0.9 

18:42 
4.4 

•    •    • 
.    •    • 

B 

F 

30 

0:10 
0.6 

6:06 
4.6 

12:27 
-0.3 

18:40 
4.6 

M 

30 

0:46 
-0.6 

7:10 
4.6 

12:67 
L2 

18:32 
4.6 

W 

31 

0:06 
L6 

5:88 
4.6 

12:28 
-0.9 

19K)7 
4.4 

8 

31 

0:42 
0.4 

6:40 
4.5 

12:55 
0.1 

lOKW 
4.5 

Thetid 

es  are  placed  in  the  order  of  occurrence,  wit 

h  their  times  on 

the  first  line  and  heights  o 

n  the  second  line  of  each  day:    1 

aoomparlM 
from  Meao 

>n  of  consecutive  heights  will  indicate  whet 

Jier  it  is  1] 

ligh  or  low  water.    The  heights,  in 

I  feet  and  tenths, 

are  reckoned    1 

Low  Water  Springs,  which  is  approximate 
1  feet  below  mean  sea  leyel.    To  And  the  de 

ly  the  datum  of  soundings  on  the  Admiral 

ty  Charts  for  this  region,  and  1 1 

which  is  2,* 

pth  of  water,  add  the  tabular  height  to  the 

sounding! 

B  given 

on  the  chart,    | 

nnleas  a  mi 

nns  (— )  sign  is  before  the  height,  in  which 

case  subtract  it. 

The  tin 

le  used  is  Cosmopolitan  Standard.  135th  m 

eridian  E 

:.;  0>>  is  midnight.  12>>  is  noon;  all 

hours  less  than  12  are  in  the  1 1 

forenoon  (t 
15:4718  8:47 

k.  m.),  all 

greater  are  in  the  afternoon  (p. 

m.)  and  when  diminist 

led  by  12  give  the  t 

imes  af  te] 

rnoon; 

for  instance,  i| 

p.  m. 

#,  new 

moon;  }) 

.Istquar.;  O. 

full  moon;  (T,  8d  q 

uar.;  E,  moon  on  the  equator:  N,  S,  moon 

farthest  north  or 

south  of  the  1 1 

equator;  A, 

P,  moon 

in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

— 11 

• 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
Tu 

Mo. 
1 

W. 
F 

Mo. 
1 

W. 
8 

Mo. 
1 

1:16 
-0.6 

7:68 
4.2 

13:30 
L7 

18:58 
4.4 

2:41 
—0.6 

10:20 
8.7 

15.-09 
2.9 

19:81 
8.8 

(L 

8:88 
—  0.8 

11:00 
8.9 

16:30 
2.4 

1 

21:18 
3.3 

W 

2 

2K)1 
—0.6 

8:48 
8.8 

14:04 
2.2 

19:17 
4.2 

(L 

s 

2 

8:50 
-0.2 

12:01 
8.6 

16:61 
8.0 

20:39 
8.4 

M 

2 

4:87 
0.8 

12KX) 
8.9 

18KK) 
L9 

23:80 
8.1 

N 

Th 

8 

2:62 
-0.2 

10:18 
8.4 

14:52 
2.7 

19:42 
3.9 

p 

8 

8 

5:18 
0.2 

18:18 
3.8 

18:46 
2.5 

23:35 
8.1 

E 

Tu 

3 

6:60 
0.9 

12:50 
4.0 

19:16 
L2 

■        •        ■ 
•        •        • 

c 

F 

4 

4:06 
CO 

12:42 
8.4 

16:36 
3.1 

20:28 
8.6 

M 

4 

6:38 
0.4 

14K)4 
4.0 

19:57 
L8 

•  «        • 

•  •        • 

W 

4- 

1.-24 
8.2 

7KW 
L8 

18dB 
4.1 

20:10 
0.5 

S 

5 

6:40 
0.2 

14:23 
8.7 

19:08 
8.0 

28:09 
3.2 

Tu 

5 

1:83 
8.4 

7:48 
0.6 

14:36 
4.2 

20:41 
LO 

Th 

5 

2:47 
8.6 

8H)4 
L6 

14:10 
4.2 

20:56 
—0.2 

8 

6 

7:14 
0.0 

16:02 
4.0 

20:24 
2.4 

•  •           a 

•  a           • 

£ 

W 

6 

2:47 
3.9 

8:44 
0.6 

15:06 
4.4 

21:20 
0.2 

F 

6 

8:48 
4.0 

8:57 
L8 

14:48 
4.4 

21:35 
—0.7 

M 

7 

1:34 
8.5 

8:28 
—0.2 

15:81 
4.3 

21:06 
L7 

Th 

7 

8:42 
4.3 

9:28 
0.8 

15:38 
4.6 

21:56 
-0.6 

S 

7 

4:85 
4.8 

9:48 
2.0 

15:23 
4.5 

22:13 
—LI 

p 

Tu 

8 

2:47 
4.1 

9:15 
-0.3 

15:56 
4.5 

21:48 
0.9 

F 

8 

4:30 
4.6 

10:08 
LO 

15:59 
4.7 

22:30 
—1.0 

s 

8 

6:17 
4.6 

10:26 
2.0 

15:67 
4.6 

22:50 
— L3 

E 

W 

9 

8:48 
4.6 

9:57 
-0.3 

16:21 
4.7 

22:19 
0.1 

• 

S 

9 

5:13 
4.8 

10:45 
L8 

16:27 
4.8 

23:06 
— L3 

• 

M 

9 

5:58 
4.5 

ll.-OO 
2.1 

16:80 
4.6 

23:27 
—1.4 

• 

Th 

10 

4:81 
4.9 

10:84 
-0.1 

16:46 
4.8 

22:54 
—0.6 

S 

10 

5:62 

4.8 

11:20 
L5 

16:68 
4.8 

23:41 
—1.4 

8 

Tu 

10 

6:80 
4.6 

11:40 
2.1 

17K)0 
4.6 

a           ■           • 

.     .     .  1 

F 

11 

6:16 
5.1 

11:11 
3.2 

17:10 
4.9 

23:27 

—0.9 

M 

u 

6:31 
4.7 

11:55 
L7 

17:22 
4.7 

•        •        ■ 
■        •        • 

W 

11 

0:04 
— L8 

7H» 
4.4 

12:18 
2.1 

17:87  , 
4.5  ' 

S 

12 

5:56 
6.1 

11:46 
0.6 

17:84 
4.9 

•  *  •        • 

•  •        • 

8 

Tu 

12 

0:16 
-L8 

7K» 
4.4 

1237 
L9 

17:48 
4.6 

Th 

12 

0:40 
—LI 

7:40 
4.2 

12:49 
2.1 

18:10 
4.3 

s 

13 

0:08 
—1.1 

6:86 
4.9 

12:18 
LI 

17:57 
4.8 

W 

13 

0:52 
—LI 

7:49 
4.1 

18Ky7 
2.1 

18:16 
4.3 

F 

13 

1:18 
—0.8 

8:20 
4.1 

18:85 
2.2 

18:43  1 
4.1 

1 

M 

14 

0:85 
—1.1 

7:16 
4.6 

12:48 
L5 

18:20 
4.6 

Th 

14 

1:30 
-0.7 

8:34 
8.8 

13:42 
2.4 

18:42 
4.1 

A 

S 

14 

1:57 
-0.4 

9K)0 
8.9 

14:20 
2.2 

19:22  1 
8.8 

Tu 

16 

1:14 
—0.9 

7:58 
4.1 

13:20 
1.9 

18:40 
4.4 

F 

15 

2:15 
-0.2 

9:29 
8.5 

14:81 
2.6 

19:10 
3.7 

s 

15 

2:85 
0.0 

9:40 
8.8 

16:16 
2.2 

20:04 
3.4 

8 

W 

16 

1:52 
-0.5 

8:46 
8.6 

13:58 
2.8 

19:01 
4.1 

A 

S 

16 

8:06 
0.3 

10:41 
8.4 

15:48 
2.6 

19:50 
8.3 

M 

16 

8:18 
0.5 

10:24 
8.7 

16:24 
2.0 

21H)8 
8.0 

Th 

17 

2:87 
0.0 

9:64 
8.2 

14:88 
2.6 

19:22 
8.7 

}) 

s 

17 

4:08 
0.7 

12:01 
8.4 

1729 
2.6 

21  .-29 
2.8 

1 

Tu 

17 

4:08 
LO 

11:10 
8.6 

17:38 
L7 

28K)6 
2.7 

D 

F 

18 

8:37 
0.5 

12:06 
8.1 

15:58 
2.9 

19:41 
8.8 

M 

18 

6:22 
LI 

13:02 
8.5 

19:01 
2.1 

•  ■        • 

•  •        • 

W 

18 

6:13 
L6 

11:65 
8.7 

18:47 
L8 

•        •        • 
«         ■        • 

A 

S 

19 

5:04 
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19:20 

8.1 

20:08 
8.5 

20:48 
8.6 

21:30 
8.6 

22:20 
8.3 

28K)6 
7.9 


18:12 
0.3 

19:21 
1.0 

20:88 
1.5 

21:54 
1.9 

23K)6 
2.0 

23:58 
2.0 


19:84 
7,5 

20:14 
7.5 

20:60 
7.4 


JUNE. 


Da^  of— 


»    W. 


B 


N 

P 


i 


Mo. 


8 
O 


s 

8 
M 
Tu 
W 
Th 

F 

8 

8 
M 
Tu 
W 
Th 

F 

8 

8 
M 
Tu 
W 
Th 

F 

8 

8 

M 
Tu 
W 
Th 

F 

8 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


2:88 
Z5 

8:14 
2.7 

8:51 
2.8 

4:30 
8.0 

^:13 
8.1 

6K)1 
8.1 

0:86 
6.6 

1:21 
6.5 

2:14 
6.4 

8:12 
6.4 

4:11 
6.5 

6.8 

0:16 
2.4 

1K)7 
2.3 

1:58 
2.3 

2:40 
2.2 

8:25 
2.2 

4:12 
2.2 

6K)1 
2.8 

5:54 
2.3 

0:34 

7.4 

1:24 
7.0 

2:16 
6.6 

8:16 
6.4 

4:14 
6.3 

5K)8 
6.4 

0:28 
8.2 

1:14 
3.1 

1:54 
8.0 

2:30 
2.9 


8:11 
7.3 

8:46 
7.2 

9:18 
7.0 

9:52 
6.7 

10:34 
6.4 

U:20 
6.1 

6:56 
8.1 

7:54 
2.9 

8:56 
2.4 

9:58 
1.9 

10:49 
1.2 

11:40 
0.4 

5:58 
7.1 

6:40 
7.4 

7:26 
7.6 

8:10 
7.7 

8:54 
7.7 

9:42 
7.6 

10:82 
7.8 

1157 
6.9 

6:51 
2.2 

7:50 
2.1 

8-.58 
1.9 

10K)2 
1.5 

IIKM 
LO 

11:56 
0.5 

5:58 
6.5 

6:42 
6.7 

752 
6.9 

7:58 
7.0 


14:46 
—0.8 

15:20 
-0.6 

15:54 
—0.8 

16281 
0.1 

17:10 
0.5 

17:68 
1.0 

12:18 
5.7 

1858 
5.6 

14:52 
5.6 

IBM 
5.9 

17:14 
6.5 

18:14 
7.1 

1259 
—0.4 

18:14 
—1.1 

14K)0 
—1.6 

14:43 
—1.8 

15:80 
—1.7 

16:17 
—1.8 

17K» 
-0.7 

17:68 
0.1 

12:30 
6.4 

13:45 
6.0 

15:18 
5.9 

16:36 
6.0 

17*4 
6.4 

18:51 
6.7 

12:48 
0.0 

1358 
—0.4 

14H» 
—0.6 

14:84 
-0.7 


2156 
7.6 

22:00 
7.4 

22:38 
7.8 

28:10 
7.0 

23:50 
6.8 


18:46 
1.6 

19:50 
2.1 

21K)4 
2.4 

22:14 
2.6 

23:18 
2.5 


19K)7 
7.7 

19:56 
8.2 

20:43 
8.5 

2159 
8.6 

22:14 
8.5 

28:00 
8.2 

23:46 
7.8 


18:58 
1.0 

19:99 
1.9 

21:16 
2.6 

2258 
3.0 

23:32 
8.2 


19SJ 
6.9 

20:14 
7.1 

20:48 
7.3 

21:18 
7.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  E.;  0>>  is  midnight,  12i^isnoon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  O.  full  moon;  ^,  3d  qnar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


AUGUST. 


SEPTEMBER. 


• 

Day  of— 

W. 

Mo. 

M 

1 

A 

Tu 

2 

W 

3 

Th 

4 

F 

5 

8 

6 

E 

S 

7 

<L 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

N 

8 

13 

• 

S 

14 

P 

M 

15 

Tu 

le 

W 

17 

Th 

18 

E 

F 

19 

8 

20 

1> 

8 

21 

M 

22 

Tu 

23 

W 

24 

Th 

25 

8 

F 

26 

8 

27 

S 

28 

2 

M 

29 

Tu 

30 

W 

31 

Time  and  Height  of  High  and 
Low  Water. 


8K)4 
2.7 

8:40 
2.6 

4:14 
2.6 

4:48 
2.8 

5:28 
2.8 

6.-06 
2.1 

0:28 
7.1 

1:12. 
6.6 

2:04 
6.8 

8.-07 
6.1 

4:16 
6.1 

5:28 
6.8 

0:56 
8.7 

1:45 
2.4 

2:81 
2.0 

8:14 
1.7 

8:56 
1.5 

4:89 
1.4 

5:22 
1.8 

6.-08 
1.4 

0:88 

7.2 

1:17 
6.4 

2:10 
5.9 

8:18 
5.6 

4:86 
5.5 

0:27 
8.5 

1:12 
8.2 

1:48 
2.8 

2.-20 
2.5 

2:49 
2.2 

8:18 
L9 


8:34 
6.7 

9:08 
6.7 

9:48 
6.7 

10:22 
6.6 

11:04 
6.5 

11:49 
6.8 

6:52 
2.0 

7:46 
1.9 

8:52 
1.6 

10:05 
1.2 

11:12 
0.5 

12:10 
-0.2 

6:28 
6.6 

7:14 
7.0 

8:04 
7.4 

8:51 
7.7 

9*.88 
7.8 

10:24 
7.6 

11:18 
7.2 

12K)6 
6.8 

6:58 
1.5 

8:02 
1.7 

9:18 
1.7 

10:86 
1.5 

U:42 
1.1 

5:42 
5.7 

6:34 
6.0 

7:17 
6.3 

7:58 
6.6 

8:25 
6.9 

8:57 
7.1 


-0.5 

15:88 
—0.4 

16:11 
—0.1 

16:46 
0.2 

17:24 
0.8 

ISM 
1.4 

12:45 
6.1 

18:49 
5.9 

15:18 
6.0 

16:48 
6.4 

18H)4 
7.2 

19KS 
7.9 

ISKM 
—0.9 

18:52 
—1.5 

14:86 
—1.8 

15:21 
— L7 

16K)6 
—1.4 

16:47 
—0.7 

17:82 
0.2 

18:20 
1.8 

18^)7 
6.2 

14:24 
6.8 

1621 
5.7 

18K» 
6.1 

19:00 
6.6 

12:82 
0.6 

18:12 
0.2 

13:47 
-0.2 

14:18 
-0.4 

14:48 
—0.6 

15:17 
-0.5 


21:44 
8.1 

22:18 
8.0 

22:48 
7.9 

28:14 
7.7 

28:49 
7.4 


18:66 
2.1 

19:64 
2.7 

21:20 
8.1 

22:48 
8.2 

28:59 
8.1 


19:51 
8.6 

20:86 
9.0 

21:16 
9.2 

21:56 
9.2 

22:84 
8.9 

28:13 
8.4 

28:50 
7.8 


mo6 

2.3 

20:22 
8.2 

21:52 
3.7 

28:21 
8.8 


19:38 
7.1 

20:06 
7.4 

20:81 
7.9 

20:54 
8.1 

21:19 
8.2 

21:42 
8.3 


B 


C 


N 


E 


S 


E 


Dayof- 


W. 


Mo. 


Th 

1 

F 

2 

8 

3 

S 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

8 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

8 

17 

S 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

8 

24 

S 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

8 

31 

Time  and  Height  of  High  and 
Low  Water. 


d 

8 


8:48 
1.6 

4:17 
1.4 

4:47 
L8 

5:21 
1.2 

6.-00 
1.8 

0:17 
6.6 

1K)4 
6.1 

2:11 
5.7 

3:44 
5.6 

5:12 
5.9 

0:50 
2.7 

1:84 
2.0 

2:14 
L4 

2:53 
0.8 

3:81 
0.5 

4:10 
0.8 

4:46 
0.4 

5:25 
0.6 

6:11 
1.1 

0:18 
6.2 

1:00 
5.6 

221 
5.0 

4:20 
5.0 

0:29 
3.5 

1:02 
2.9 

1:31 
2.4 

1:58 
1.8 

222 
1.4 

2:48 
1.0 

8:14 
0.7 

8:43 
0.5 


929 
7.8 

10H)4 
7.8 

10:40 
7.2 

11.24 
7.0 

12:06 
6.7 

6:52 
1.4 

8K)0 
1.4 

9:29 
1.3 

10:58 
0.7 

12K)0 
—0.1 

6:18 
6.6 

7:11 
7.8 

8:00 
7.9 

8:44 
8.3 

9:26 
8.4 

10:10 
8.2 

10:62 
7.9 

11:88 
7.2 

1226 
6.4 

7:08 
1.6 

8:80 
1.9 

9:10 
2.0 

11:26 
1.5 

5:40 
5.4 

6:30 
5.9 

6.4 

7:40 
7.0 

8:10 
7.4 

8:40 
7.7 

9:10 
8.0 

9:44 
8.1 


16:48 
-0.8 

1620 
0.1 

16:52 
0.7 

1729 
L4 

18:06 
2.2 

13:09 
6.3 

14:89 
6.0 

16:40 
6.8 

18K)5 
7.0 

18:58 
7.8 

12:58 
-0.8 

18:40 
—1.4 

1424 
—1.7 

15.-04 
—1.7 

16:44 
—1.2 

1621 
—0.4 

17K)2 
0.5 

17:48 
1.7 

1829 
2.8 

18:41 
5.7 

16:17 
5.5 

18:06 
6.0 

18:52 
6.6 

12:17 
1.0 

12:54 
0.5 

18:28 
0.0 

13:66 
—0.3 

1424 
—0.4 

14:52 
-0.4 

1523 
-0.2 

15:54 
0.3 


22K» 
8.2 

22:86 
8.0 

23:10 
7.6 

28:41 
7.1 


19K)7 
8.1 

20:41 
8.7 

22:86 

8.8 

28:64 
8.4 


19:88 
8.5 

20:17 
9.0 

20:52 
9.2 

21:27 
9.2 

21:59 
8.9 

22:84 
8.4 

28H» 

7.8 

23:43 
6.9 


19:80 
8.7 

21:30 
8.9 

28:30 
4.0 


19:19 
7.1 

19:41 
7.5 

20K)0 
7.8 

2021 
8.1 

20:42 
8.3 

21:06 
8.3 

21:85 
8.2 

22:00 
8.0 


N 


E 


8 


E 

O 


Dayof— 


W. 


8 
M 
Tu 
W 
Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 
Tu 
W 
Th 

F 

8 

8 
M 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


4:11 
0.5 

4:42 
0.6 

6:21 
0.7 

6:14 
0.9 

0:16 
5.8 

1:82 
5.8 

8:40 
5.2 

6:14 
5.8 

0:86 
2.2 

'1:14 
1.8 

1:51 
0.5 

227 
0.0 

8.-04 
—0.4 

8:87 
—0.4 

4:10 
—0.2 

4:48 
0.2 

6:80 
0.7 

6:21 
1.4 

0:01 
5.4 

1:20 
4.6 

4:11 
4.6 

0:10 
8.1 

0:86 
2.5 

1:00 
L8 

1.25 
1.2 

1:50 
0.7 

2:16 
0.3 

2:44 
0.0 

3:11 
.—0.8 

3:41 
—0.8 


10:19 
7.9 

10:64 
7.6 

11:48 
7.0 

12:46 
6.5 

724 
1.8 

9H)7 
L4 

10:42 
LO 

11.50 
0.2 

6:14 
6.8 

7:04 
7.7 

7:49 
8.4 

8:82 
8.8 

9:11 
8.9 

9:49 
8.7 

10:26 
8.1 

11K)6 
7.4 

11:66 
6.6 

13:04 
5.9 

7:88 
2.0 

9:80 
2.2 

10-.64 
L8 

7:29 
4.6 

6:14 
6.9 

6:49 
6.6 

7:19 
7.2 

7:49 
7.8 

8:20 
8.2 

8:52 
8.5 

924 
8.6 

10.00 
8.4 


16:26 
0.8 

17K)0 
L7 

17:40 
2.7 

18:34 
8.6 

1427 
6.1 

16:44 
6.3 

17:56 
7.1 

18:88 
7.8 

12:42 
—0.6 

18.26 
—1.1 

14:04 
—1.8 

14:44 
—1.0 

1522 
—0.6 

15:58 
0.2 

16:82 
L2 

17K)8 
2.2 

17:48 
8.3 

18:48 
4.2 

16:49 
6.6 

17:41 
5.9 

18:17 
6.5 

11:49 
L4 

12:24 
0.9 

12:58 
0.5 

13:28 
0.1 

14:02 
0.0 

14:30 
0.0 

IbiOI 
0.2 

16:83 
0.8 

16:06 
1.5 


22:28 
7.5 

23K)0 
7.0 

28:82 
6.4 


20-JM 
4.2 

22:40 
4.1 

23:60 
8.1 


19:18 
8.4 

19:48 
8.8 

2020 
9.0 

20:56 
8.9 

20:26 
8.6 

21:54 
8.1 

22:24 
7.5 

22:58 
6.7 

2826 
6.0 


21:14 
4.1 

28:28 
4.1 


18:88 
6.9 

18:59 
7.4 

19:18 
7.7 

19:41 
8.0 

20K» 
8.2 

20:81 
8.2 

20:58 
8.0 

21.26 
7.8 

21:52 
7.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  Hrst  line  and  heights  on  the  second  line  of  each  day: 
a  oomparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.2  feet  helow  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  E.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m. 

#,  new  moon;  })  1st  quar.;  0>  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER* 

1 

• 

Dayof— 

Time  and  Hels^t  of  High  and 
Low  water. 

• 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

9{ 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

W. 
Tu 

Mo. 
1 

W. 

Mo. 

W. 

Mo. 

4:16 
-0.2 

10:42 
7.9 

16:42      22:26 
2.8         6.8 

F 

1 

5:48 
0.4 

12:40 
7.0 

18UK> 
8.8 

28:68 
6.5 

a 

s 

1 

0:02 
5.9 

6:40 
0.8 

18:28 
7.0 

19:52 
2.8 

W 

2 

4:58 
.       0.1 

11:88 
7.8 

17'.26      28:01 
8.8         6.2 

a 

8 

2 

6:67 
LO 

14rt)7 
6.6 

20:80 
8.7 

... 
.    .    • 

M 

2 

1:25 
5.6 

7*.68 
L5 

14:88 
6.6 

21:05 
2.4 

N 

Th 

8 

5:60 
0.7 

12:40 
6.7 

18:88      28:60 
8.9         5.7 

p 

8 

3 

1:84 
5.1 

8:28 
L5 

15:86 
6.7 

21:58 
2.9 

E 

Tu 

3 

8:06 
5.1 

9:18 
2.0 

16:37 
6.6 

22:10 
L8 

c 

F 

4 

7:04 
1.2 

14:28 
6.8 

20:44    .    .    . 
4.2    ..    . 

M 

4 

8:86 
6.4 

9:54 
L5 

16:88 
6.9 

22:67 
2.0 

W 

4 

4:80 
6.2 

ld:38 
2.2 

16:35 
6,6 

23:07 
L3 

8 

5 

1:28 
5.0 

8:52 
1.4 

16:28      22:80 
6.6         8.7 

Tu 

5 

4:67 
6.2 

U:02 
L3 

17.-22 
7.2 

28:42 
L2 

Th 

5 

5:87 
6.7 

11:88 
2.1 

1734 
6.7 

23:57 
0.5 

S 

6 

8:44 
5.2 

10:27 
1.1 

17:26      28:80 
7.1         2.6 

£ 

W 

6 

5:52 
7.0 

12:00 
LO 

18:08 
7.4 

■        •        • 
•        ■        ■ 

F 

6 

6:83 
7.8 

12:26 
2.1 

18K)7 
6.8 

•  •        • 

•  •        • 

M 

7 

6:10 
6.0 

11:82 
0.6 

18K)6    .    .    . 
7.7    ..    . 

Th 

7 

0:20 
0.6 

6:87 
7.8 

12:45 
0.7 

18:40 
7.6 

8 

7 

0:40 
-0.1 

7:20 
7.8 

13:10 
2.2 

18:47 
6.9 

p 

Tu 

8 

0:14 
1.6 

6:06 
7.0 

12:21      18:40 
0.1         8.1 

F 

8 

0:59 
-0.2 

7.-21 
8.8 

18:26 
0.9 

19:14 
7.7 

S 

8 

1:21 
—0.6 

8Kn 
8.1 

13*.50 
2.8 

1933 
7.0 

£ 

W 

9 

0:50 
0.7 

6:54 
7.9 

18:06      19:17 
—0.2         8.4 

• 

8 

9 

1:85 
-0.7 

8:02 
8.6 

14:02 
L2 

19:47 
7.7 

• 

M 

9 

2KX) 
—0.9 

8:89 
8.8 

1437 
2.4 

19:58 
7.0 

• 

Th 

10 

1:26 
0.0 

7:86. 
8.5 

18:46      19:49 
-0.8         8.5 

S 

10 

2:12 
— LO 

8:40 
8.6 

14:89 
L6 

20:17 
7.5 

S 

Tu 

10 

2:85 
— LO 

9:15 
8.8 

15.-04 
2.5 

20:82 
6.9 

F 

11 

2:00 
-0.5 

8:12 
8.9 

14:22      20:19 
-0.1         8.8 

M 

11 

2:47 
—LI 

9:18 
8.4 

15:18 
2.0 

20:47 
7.8 

W 

11 

8:10 
—0.8 

9:48 
8.2 

15:40 
2.7 

21:07 
6.8 

S 

12 

2:80 
—0.9 

8:49 
8.9 

14:66      20:48 
0.4         8.1 

S 

Tu 

12 

8:28 
—0.9 

9:56 
8.1 

16:48 
2.6 

21:20 
6.9 

Th 

12 

8:45 
-0.6 

10:21 
7.9 

16:18 
2.8 

21:43 
6.5 

s 

13 

8:06 
-0.9 

9:29 
8.7 

16:82      21:16 
LI         7.7 

W 

13 

4K)0 
-0.4 

10:87 
7.7 

16:28 
8.0 

21:52 
6.4 

F 

13 

4:20 
-0.1 

10:55 
7.8 

16:58 
2.9 

2231 
6.2 

M 

14 

8:42 
—0.7 

10K)7 
8.1 

16X)6     21:46 
2.0         7.1 

Th 

14 

4:87 
0.1 

11:16 
7.2 

17:12 
8.4 

22:80 
6.0 

A 

8 

14 

4-.65 
0.4 

11:82 
7.8 

17:40 
8.0 

23:08 
6.0 

Tu 

15 

4:19 
-0.2 

10:48 
7.6 

16:42      22:16 
2.8        6.5 

F 

15 

5:18 
0.8 

12.-06 
6.7 

18:10 
8.8 

28:15 
6.4 

S 

15 

bJBb 
0.9 

12:10 
7.0 

1838 
8.0 

23:55 
5.6 

8 

W 

16 

4:58 
0.4 

11:82 
6.8 

17:28      22:48 
8.6         5.9 

A 

8 

16 

6:08 
L4 

18:04 
6.8 

19:80 
8.9 

•  •        • 

•  •        • 

M 

16 

6:20 
L6 

12*.58 
6.7 

1932 

2.8 

•        •        • 
■        •        • 

Th 

17 

6:46 

1.1 

12:84 
6.2 

18:28      23:28 
4.2         5.2 

3) 

S 

17 

0:22 
5.0 

7:12 
2.0 

14:18 
6.1 

20:56 
8.5 

I 

Tu 

17 

0:57 
5.4 

7:15 
2.2 

18:42 
6.4 

2034 
2.6 

I> 

F 

18 

6:48 
1.8 

14:16 
5.8 

20:30    .    .    . 
4.2    ..    . 

M 

18 

2K>4 
4.7 

8:29 
2.8 

15:20 
6.1 

22:02 
2.9 

W 

18 

2:18 
6.8 

8:27 
2.7 

14:89 
6.2 

2138 
2.2 

A 

S 

19 

0:44 
4.5 

8:21 
2.2 

16:12      22.-28 
6.9         8.7 

Tu 

19 

8:44 
5.0 

9:61 
2.4 

16:18 
6.8 

22:49 
2.2 

Th 

19 

8:40 
5.6 

9:46 
2.9 

15:42 
6.1 

22:80 
L6 

s 

20 

8:28 
4.5 

2.2 

17K)6      28:20 
6.2         8.0 

B 

W 

20 

4:58 
5.7 

10:58 
2.2 

16:68 
6.5 

28:27 
L6 

F 

20 

4:65 
6.1 

10:66 
2.8 

16:42 
6.2 

2834 
0.9 

M 

21 

4:64 
5.1 

10:58 
2.0 

17:89      28:62 
6.6         2.2 

Th 

21 

6:22 
6.5 

11:45 
2.0 

17:89 
6.8 

•  •        • 

•  •        ■ 

8 

21 

6M 
6.9 

11:58 
2.7 

17«7 
6.4 

... 
... 

Tu 

22 

5:48 
6.9 

11:42 
1.6 

18K)4    .    .    . 
7.0    ..    . 

F 

22 

0H)8 
0.9 

6:21 
7.2 

1237 
L7 

18:15 
7.0 

8 

22 

0:14 
0.1 

6:58 

7.7 

12:52 
2.5 

18:23 
6.7 

W 

28 

0:20 
1.5 

6:20 
6.6 

12:24      18:84 
LI         7.8 

8 

23 

0:40 
0.1 

7:08 
7.9 

18K)6 
L5 

18:60 
7.8 

M 

23 

1.-00 
-0.6 

7:40 
8.4 

13:88 
2.8 

19:08 
7.0 

B 

Th 

24 

0:46 
1.0 

6'M 

7.4 

12:59      19H)0 
0.9.       7.6 

8 

24 

1:16 
-0.6 

7:45 
8.5 

18:49 
•L6 

19:27 
7.8 

N 

o 

Tu 

24 

1:44 
— L2 

6.-28 
8.9 

14:24 
2.1 

19:58 
7.2 

F 

26 

1:12 
0.8 

7:24 
8.0 

18:82      19:28 
0.6         7.8 

O 

M 

25 

1:54 
—LI 

8,-27 
8.9 

14:29 
L8 

20K)2 
7.4 

W 

25 

2:27 
—1.6 

9.'07 
9.2 

15K)6 
2.0 

20:87 
7.4 

0 

8 

26 

1:40 
-0.8 

8.5 

Um      19:56 
0.7         7.8 

Tu 

26 

2:88 
— L4 

9:06 
9.0 

15:10 
2.1 

20:40 
7.2 

P 

Th 

26 

8:11 
— L7 

9:48 
9.2 

15:49 
2.0 

2132 
7.4 

S 

27 

2:12 
-0.7 

8:84 
8.7 

14:40  '  20:24 
LO         7.6 

N 

W 

27 

8:15 
— L4 

9:58 
8.9 

15:68 
2.4 

21:22 
7.0 

F 

27 

8:54 
— L5 

10:80 
8.9 

16:88 
2.0 

22:08 
7.3 

M 

28 

2:46 
—1.0 

9:12 
8.8 

15:16      20:56 
L5         7.4 

P 

Th 

28 

8:58 
—LI 

10:40 
8.6 

16:43 
2.7 

22:15 
6.8 

8 

28 

4:41 
— LO 

11:13 
8.5 

1730 
2.0 

22:57 
7.0 

Tu 

29 

8:22 
—1.0 

9:54 
8.6 

15:65      21:80 
2.1         7.1 

F 

29 

4:46 
-0.6 

11:80 
8.1 

17:35 
2.9 

22:57 
6.8 

S 

29 

5:26 
-0.2 

11:56 
8.0 

18:11 
2.0 

23:54 
6.6 

N 

W 

30 

4:02 
-0.7 

10:40 
8.2 

16:40      22Kfi 
2.8         6.6 

8 

80 

6:88 
0.0 

12:27 
7.6 

18:40 
8.1 

■    •    • 
... 

B 

M 

30 

6:15 
0.7 

12:42 
7.4 

19K)4 
2.0 

•        •        • 

m             S            • 

Th 

31 

4:48 
-0.2 

11:83 
7.6 

17:88      22:62 
8.4        6.1 

C 

Tu 

31 

LOO 
6.2 

7:18 
L7 

18:31 
6.8 

20.-07 
L9 

TheUd 
a  compariB 
from  Sfeac 
which  Is  4 
chart,  unl( 

The  tin 
forenoon  ( 
8:47  p.  m. 

#,  ne^ 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wil 
on  of  conflecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximate' 
.2  feet  below  mean  sea  level.    To  And  th 
)ss  a  minus  {—)  sign  is  before  the  height,  in 

ae  used  is  (Cosmopolitan  Standard,  185th  mc 
a.  m.),  all  greater  are  in  the  afternoon  (p.  m. 

'  moon;  }),  1st  quar.;  O.  ^uH  moon;  <£,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.   The  heights,  ii 
ly  the  datum  of  soundings  on  the  Admiral 
e  depth  of  water,  add  the  tabular  height  t 
which  case  subtract  it. 

iridian  £.;  0>>  is  midnight,  12>>  is  noon;  all 
)  and  when  dlminishedby  12  give  the  times  a 

luar.;  B,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day: 
i  feet  and  tenths,  are  reckoned 
ity  Charts  for  this  region,  and 
0  the  soundings  given  on  the 

hours  less  than  12  are  in  the 
iter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 
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JANUARY. 


8 


N 

9 


Day  of— 


W. 


E 

C 


s 

A 


If 


N 


M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 
W 

Th 
F 
8 
8 
M 

Tu 
W 

Th 
F 
S 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


8:24  18K)6  .  .  . 

2.8  —0.8  .  .  . 

8:40  18:80  .  .  . 

2.6  -0.6  .  .  . 

9K»  19.-02  .  .  . 

2.9  —0.8  .  .  . 

9:48  19:89  .  .  . 

8.1  -0.9  .  .  . 

10:20  20:18  .  .  . 

8.2  —0.9  .  .  . 

10-.57  20:56  .  .  . 

8.1  —0.8  .  .  . 

11:30  21:82  .  .  . 

2.9  -0.6  .  .  . 

11:64  22:00  .  .  . 

2.6  -0.4  .  .  . 

12:00  22:21  .  .  . 

2.1  —0.1  .  .  . 

11.-06  22:29  .  .  . 

1.7  0.1  ..  . 

Mtl  22:00  .  .  . 

1.7  0.8  ..  . 

8:29  18:24  .  .  . 

1.8  0.2  ..  . 

8:28  17:46  .  .  . 

2.0  —0.1  .  .  . 

8-.89  17:56  .  .  . 

2.2  —0.4  .  .  . 

8J&8  18:18  .  .  . 

2.8  —0.6  .  .  . 

9K»  18:42  .  .  . 

2.8  —0.6  .  .  . 

9:28  19K)9  .  .  . 

2.3  —0.6  .  .  . 

9:38  19:34  .  .  . 

2.4  -4X6  .  .  . 

9:54  19:54  .  .  . 

2.4  -0.4  .  .  . 

10:12  20:12  .  .  . 

2.4  —0.4  .  .  . 

10:82  20:28  .  .  . 

2.1  -0.3  .  .  . 

10:46  20:41  .  .  . 

2.3  —0.2  .  .  . 

11:00  20:58  .  .  . 

2.1  -0.1  .  .  . 

10:56  21K»  .  .  . 

1.9  0.1  ..  . 

10:24  21K)0  .  .  . 

1.6  0.8  ..  . 

9:01  19:56  .  .  . 

1.6  0.4  ..  . 

7:66  17:82  .  .  . 

1.6  0.2  ..  . 

730  16:47  .  .  . 

1,8  -0.1  .  .  . 

7:34  16:64  .  .  . 

2.1  -0.4  .  .  . 

7:66  17:18  .  .  . 

2.6  -0.7  .  .  . 

8:24  17:50  .  .  . 

2.8  —0.8  .  .  . 


FEBRUARY. 


8 

34 


P 
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E 
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Day  of— 


W. 


hrh 

F 

s 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Time  and  Height  of  High  and 
Low  water. 


8:69  18:24 

8.0  -0.9 

9:3l  18:56 

&0  —0.8 

10:09  19:24 

ao  —0.7 

10:42  19:48 

2.8  —0.4 

11:07  20:00 

2.4  —0.2 

11:20  20:01 

2.0  0.1 

10:68  19:46 

1.6  0.8 

9:02  18:40 

L4  0.8 

7:16  16:67 

L6  0.2 

7:18  16.-23 

L7  —0.1 

7:40  16.-29 

L9  —0.8 

8:08  16:49 

2.0  -0.4 

8:28  17:18 

2.1  —0.6 

8:48  17:39 

2.1  —0.6 

9:06  18K» 

2.2  —0.4 

9:28  18:24 

2.2  —0.3 

9:38  18:89 

Z2  —0.2 

9:61  18:48 

2.2  —0.1 

10H)6  18:44 

2.1  0.0 

10:22  18:41 

L9  0.1 

10:31  18:36 

1.7  0.8 

10:26  18:10 

1.4  0.4 

2:86  4:04  9M      17:18 

LI  LO  L2         0.4 

4:84  15:59 

L8  0.2 

6:24  1631 

L6  -0.1 

6K)6  15:40 

L9  —0.4 

6:46  16K» 

2.2  —0.7 

7:27  1632 

2.6  —0.8 

8:06  17K)4 

2.7  —0.8 


MARCH. 


a 
S 

34 
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E 


c 

9 
A 
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N 


Day of— 


W. 
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S 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


8:42  1738 

2.7  -0.6 

9:17  17:66 

2.6  —0.4 

9:52  18:06 

2.4  -0.2 

0:47  2:14  10:18      18:11 

0.7  0.6  2.1        0.1 

0:27  339  1038      17:59 

0.8  0.7  L7         0.8 

0:82  4:58  10:87      1734 

LI  0.8  L3         0.4 

0:67  7:07  9:09      16:38 

L8  LO  LI         0.4 

1:22  16:20 

L4  0.2 

2:00  14:58 

L6  -0.1 

5:06  14:50 

L6  -0.8 

6:26  15:20 

L7  -0.4 

7:13  15:41 

L8  -0.4 

7:47  16K)5 

L9  -0.4 

8:18  16:28 

L9  —0.3 

8:82  16:48 

L9  -0.2 

8:49  16:69 

L9  -0.1 

9:08  17:00  23:56    .    .    . 

L8  0.1  0.9    ..    . 

2:19  9:20  16:68      28.*28 

0.8  L7  0.2         LO 

8:15  9:41  16:48      28:18 

0.8  L5  0.8         LI 

4:14  9:68  16:34      28:19 

0.8  L3  0.4         L8 

5:24  10:10  16:10      2831 

0.7  LO  0.4         L5 

7:46  9:15  15:21      28:56 

0.6  0.7  0.4         L7 

14:13 

0.1  . 

0:84  13:55 

L8  -0.2 

1:50  14:14   • 

L9  —0.5 

4:25  14:42 

2.0  —0.7 

5:49  15:12 

2.2  —0.7 

6:48  15:42 

2.3  —0.7 

7:87  16K» 

2.8  -0.5 

8:17  16:25  28.'28    .    .    . 

2.1  —0.2  0.9    ..    . 

1:47  8:53  16:31      2&M 

0.8  L9  0.0         LO 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconea 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.9  foot  helow  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106°  53'  E.:  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ) ,  all  greater  are  In  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance, 
15:47  is  3:47  p.  m. 

0,  new  moon;  }),  Ist  quar.;  O.  ^^11  moon;  (^,  3d  quar.:  E,  moon  oo  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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BATAVIA  (Tiindjong  Priok),  JAVA,  1912. 
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Dayof- 


W. 
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Th 
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Th 
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Tu 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Helf^t  of  High  and 
Low  Water. 


8:10  9:26  16:25      22:65 

0.8  L6  0.8         L2 

4:80  9:68  16:08      28:00 

0.7  LI  0.4         L5 

6:01  lOKy?  16:20      28:11 

0.7  0.8  0.6         L7 

Ui06  28:26 

0.8  L8 

12dB  28:40 

0.1  L9 

12:54  28:48 

-0.1  L9 

18:13  28:41 

-0.8  L8 

18:88  28:28 

-0.8  L7 

14:05  23H» 

-0.4  L6 

2:89  6:40  14:82      28He 

•    L6  L6  -0.4         L6 

2.^  6:86  14:66      28K)5 

1.4  L6  -0.8         L4 

2'J80  7:10  16:12      28.-06 

L8  1.6  -0.2         1.8 

2:42  7:88  16.-22      22:68 

L2  L6  0.0         L8 

2:69  7:69  16:22      22:82 

LI  L4  0.1         LS 

8:30  8:22  16:12      22:18 

LO  L2  0.8         L8 

4:12  8-.61  14:66      22:05 

0.8  LO  0.4         L5 

5:10  9:24  14:85      22:12 

0.6  0.8  0.4         L8 

6:25  10:12  13:67      22.-27 

0.4  0.5  0.4         2.0 

8:20  22:68 

0.2  2.2 

11:05  28:28 

-0.1  2.8 

11:48 

-0.8 

0:12  12:82 

2.8  -0.6 

1:18  13:11 

2.8  -0.7 

2:50  18:47 

2.2  -0.7 

4:86  14:17 

2.1  -0.6 

5:62  14:41  23:23    .    .    . 

L9  -0.4  L«    .    .    . 

1:55  6:60  14:53      22:28 

L3  L7  -0.1         L3 

2:54  7:40  14:54      22:08 

LO  L8  0.1         L4 

4:22  8.-23  14:84      22:02 

0.8  LO  0.4         L6 

6:00  9:14  18:42      22:04 

0.6  0.7  0.4         L9 
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F 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


8:26  22KJ7 

0.8  2.0 

9:34  22:20 

0.0  2.2 

10:12  22:84 

-0.2  2.2 

10:48  22:46 

-0.3  2.2 

11:16  28K)0 

-0.4  2.1 

11:60  28.*05 

-0.4  2.0 

12:24  28X)6 

-0.4  L8 

12:63  22-.88 

-0.4  L7 

18:18  22:20 

-0.8  L6 

18:40  22:06 

-0.2  1.6 

18:68  21:56 

-0.1  1.6 

18:52  21:40 

0.1  L6 

18:88  21:24 

0.3  1.7 

6:48  7K)0  18:07      21:17 

0.6  0.6  0.4         L8 

6:28  9:40  12:18      21:20 

0.3  0.6  0.4         2.1 

7:18  21:87 

0.0  2.8 

7:58  22:04 

-0.2  2.6 

8:47  22:88  ...... 

-0.6  2.7 

9:46  28:22 

-0.6  2.7 

10:40 

-0.7 •    •    • 

0K)8  11:80  ...... 

2.7  -0.8 

0-.66  12:12 

2.5  -0.7 

1:40  12:46 

2.2  -0.6 

2:17  18:12  22:87    .    .    . 

L8  -0.4  L5    .    .    . 

13:28  21:86 

-0.1  L6 

18:15  21:20 

0.2  L7 

12^8  21:17 

0.4  L9 

7.-24  21:22 

0.1  2.1 

7:45  21:26 

-0.2  2.8 

8:15  21:87 

-0.4  2.8 

8:42  21:50 

-0.5  2.4 


JUNE. 
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C 
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S 

O 


Day  of— 


W. 


Mo 


s 

1 

H 

2 

M 

3 

Tu 

4 

W 

6 

Th 

6 

F 

7 

S 

8 

§ 

9 

M 

10 

Tu 

11 

W 

12 

Th 

13 

F 

14 

S 

16 

s 

16 

M 

17 

Tu 

18 

W 

19 

Th 

20 

F 

21 

S 

22 

s 

23 

M 

24 

Tu 

26 

W 

26 

Th 

27 

F 

28 

S 

29 

s 

30 

Time  and  Height  of  High  and 
Low  Water. 


9:10 
—0.6 

22:10  .    .    . 
2.4   ..    . 

9:86 
—0.5 

22:80   .    .    . 
2.8   ..    . 

lOKNS 

22:48  .    .    . 

-0.5 

2.2   ..    . 

10:87 

28K»   .    .    . 

—0.4 

2.1    ..    . 

11:06 

28KK   .    .    . 

-0.4 

2.0   ..    . 

11:86 

22:88   .    .    . 

-0.8 

1.8   ..    . 

12:00 

21:64   .    .    . 

-0.2 

1.7   .    .    . 

12:18 

21:23   .    .    . 

-0.1 
12:20 

L7   .    .    . 
21.'00   .    .    . 

0.1 

1.7   .    .    . 

12:03 

20:44  .    .    . 

0.8 

1.8  ..    . 

10:50 

20:85   .    .    . 

0.8 

2.0  ..    . 

6M 

20*.87   .    .    . 

0.0 

2.2   ..    . 

6:40 

20:68  .    .    . 

-0.8 

2.6   ..    . 

7K» 

21.-24   .    .    . 

-0.6 
7:88 

2.7   ..    , 
21:68   .    .    . 

-0.7 

2.9   ..    . 

8:15 

22:88   .    .    . 

-0.8 

8.0   .    .    . 

9K)0 

28:20   .    .    . 

-0.9 

2.9   ..    . 

9:48 

28:58   .    .    . 

—0.8 

2.7   ..    . 

10:26 

—0.7 

0:28 
2.4 

11:02   .    .    . 
—0.5   .    .    . 

0:87 
2.0 

11:88 
0.0 

11:27     22:48 
-0.2         1.6 

20:58   .    .    . 
1.6   .    .    . 

11:24 

20'JM)   .    .    . 

0.8 

1.8   ..    . 

7:08 
0.2 

20:38   .    .    . 
2.0   ..    . 

6:22 
—0.1 

20:48   .    .    . 
2.2   ..    . 

6:38 

20:63   .    .    . 

—0.4 

2.8   ..    . 

7K» 
—0.6 

21K)8   .    .    . 
2.4   .     .    . 

7:30 
—0.6 

21:22   .    .    . 
2.4   .    .    . 

7:65 
—0.6 

21:88   .    .    . 
2.4    ..     . 

8:18 
-0.6 

22K)0   .    .    . 
2.8   ..    . 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  da^^ 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart« 
unless  a  minus  (- )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106^  58'  E.:  Oi>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O*  full  moon;  ^,  3d  quar.;  B,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
j  equator:  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 
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1 
2 
3 
4 
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6 
7 
8 
9 
10 
11 


Ft  12 

I 
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Tu 
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14 
15 
16 
17 


Th  18 


e!  F 
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,  S  .20 
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Tu 


22 
23 
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W  24 

Th  26 

f|28 

S  !27 


O  M 

A 

Tu 
W 


28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


8:87  22:20  .    .    .    . 

-H).5  2.8  ...    . 

9:00  22:38  .    .    .    . 

-0.4  2.2  ...    . 

9:18  22:50  .    .    .    . 

—0.4  2.1  ...    . 

9:44  22:45  .    .    .    . 

—0.3  1.9  ...    . 

lOKW  22:12  .... 

—0.1  1.8  ...    . 

10:22  21:13  .    .    .    . 

0.0  1.7  ...    . 

10:20  20:28  .... 

0.2  1.7  ...    . 

9-.34  20K)0  .... 

0.S  1.8  ...    . 

6K)2  19:60  .    .    .    . 

0.2  2.0  ...    . 

5:28  19:58  .... 

—0.1  2.2  ...    . 

5:37  20:12  .... 

—0.4  2.5  ...    . 

6:00  20:38  .    .    .    . 

-0.7  2.8  ...    . 

6-.80  21:15  .    .    .    . 

—0.8  2.9  ...    . 

7:03  21:53  .    .    .    . 

—0.9  8.0  ...    . 

TJSS  22:33  .... 

-0.9  8.0  ...    . 

8:10  28:06  .... 

-0.8  2.8  ...    . 

8:40  28:84  .... 

—0.6  2.5  ...    . 

9K)4  28:47  .... 

-0.8  2.0  ...    . 

9:18  2SM  .... 

-0.1  1.6  ...    . 

9:13  20:14  .... 

0.2  1.5  ...    . 

8:05  19:25  .... 

0.3  1.7  ...    . 

5:33  19:33  .... 

0.1  2.0  ...    . 

bM  19:52  .... 

—0.2  2.1  ...    . 

5:20  20:15  .... 

—0.5  2.2  ...    . 

5:40  20:85  .... 

-0.6  2.3  ...    . 

6:06  20:55  .    .    .    . 

-0.7  2.8  ...    . 

6:85  21:13  .    .    .    . 

—0.6  2.8  ...    . 

7K)0  21:28  .    .    .    . 

—0.5  2.8  ...    . 

7:17  21:44  .    .    .    . 

—0.4  2.2  ...    . 

7:80  22H)0  .    .    .    . 

—0.3  2.2  ...    . 

7-.88  22:16  .    .    .    . 

—0.2  2.0  .    .    .    , 


AUGUST. 
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8 
9 
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I 

W   14 
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Th  15 
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16 

17 


S,18 
M  1 19 
Tu  20 

w'21 

I 
Th  22 

F    23 


S 


24 


S    25 
M  26 


Time  and  Height  of  High  and 
Low  Water. 


Tu 


27 


W  28 

Th  29 

F  30 

S    31 


7.45  22:28 

—0.1  1.9 

7:48  22:14 

0.0  1.7 

7:44  21:23 

0.2  1.5 

7:16  19:45 

0.8  1.5 

6HX)  18:62 

0.8  1.6 

4:85  18:39 

0.1  1.8 

4:15  18:58 

—0.2  2.0 

4:28  19:17 

—0.5  2.4 

4:45  19:48 

-0.7  2.6 

5:18  20:25 

-0.8  2.8 

5:44  21:00 

—0.9  2.9 

6:15  21:40 

—0.8  2.8 

6:44  22:13 

—0.7  2.7 

7Ktt  22:42 

—0.4  2.8 

7:18  23:08 

-0.1  1.9 

7:12  14:50  16:20      22:46 

0.1  -0.9  0.8         1.4 

6:46  15:85 

0.8  1.2 

5:40  16:40 

0.8  1.5 

4:06  17:38 

0.1  1.7 

8:43  18:27 

—0.2  L9 

3:54  19:08 

-0.5  2.0 

4:14  19:48 

-0.6  2.1 

4:38  20:10 

—0.6  2.1 

5K)4  20:32 

—0.5  2.0 

5:26  20:48 

-0.4  2.0 

5:45  21:00 

—0.8  2.0 

5:56  21:18 

-0.2  1.9 

5:55  21:25 

0.0  1.8 

5:58  21:86 

0.1  L6 

5:42  18:13  15:28      21:88 

0.2  LI  LO         L4 

5:28  13:00  16:56      21:10 

0.3  LI  LO         L2 


SEPTEMBER. 
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14 
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Tu 
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W 
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Th 
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S 

22 

M 

23 

Tu 
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24 
26 
26 
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28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


SKX)  13:08 

0.8  L3 

4aJd  18:37  ...... 

0.3  L5 

S:lo  lo:18  ...... 

0.1  L6 

2:55  16:52 

-0.3  L9 

8K)5  17:52 

-0.5  2.1 

8:27  18:40 

-0.7  2.3 

8:55  19:24 

—0.8  2.5 

4:25  20:02 

-0.8  2.6 

4:58  20:40 

-0.7  2.6 

5:13  21:15 

-0.5  2.8 

5:25  12:00  14:80      21:45 

—0.2  0.8  0.7         L9 

5:27  11:60  16:00      22:10 

0.1  LO  0.8         L5 

6:14  12H)0  17:42     22.08 

0.8  L2  0.8         LO 

4:48  12:20 

0.8  L5 

8:40  12:45 

0.3  L7 

2:30  13:15 

0.0  L8 

2:14  18:58 

-0.3  L8 

2:25  16:40 

—0.5  1.8 

2:45  18:05   ; 

—0.6  1.8 

3:10  12:32  13:20      18:55 

-0.6  1.5  L4         1.8 

3:34  12:80  13:40      19:28 

—0.5  1.4  L3         1.8 

8:58  12:40  14:05      19:50 

-0.4  1.3  L2         1.8 

4:10  12:48  13:40      20:08 

-0.8  L2  LI         1.7 

4:20  12:25  14:26      20:16 

—0.1  LI  LO         1.6 

4:15  11:45  15:10      20:25 

0.1  LI  LO         1.4 

4:05  11:18  15:56      20:37 

0.2  L2  LO         L3 

8:48  11:03  17:02      20:46 

0.3  L4  0.9         LO 

8:35  11:06  18:55      20:25 

0.8  L6  0.7         0.8 

8K)5  11:15 

0.3  1.7 

2:26  11:84 

0.2  L9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  reeion.  and  which 
is  0.9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106<*  53'  E.;  Oi>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  8:47  p.m. 

#,  new  moon;  }),  1st  qnar.;  O.  full  moon;  (^,  8d  quar.;  E.  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Tu 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


1:35     12:06 

-0.1  2.0 

1.-28     12:68 

—0.3  2.0 

1:44  14:43 

—0.6  2.1 

2:11  16:42 

—0.8  2.2 

2:38  17:63 

—0.9  2.8 

8:06  18:44 

—0.8  2.2 

3-80  19.-27 

—0.6  2.1 

8:44  11:12  13:44      20:08 

—0.4  1.1  1.0         1.8 

8:48  10:43  15:14      20:44 

—0.1  1.2  0.9         1.4 

3:42  10:87  16:44      21K)8 

02  1.4  0.8         1.0 

3-20  10:43  18:43      21K)5 

0.3  1.7  0.6         0.7 

2:35  10:55 

0.3  1.9 

1:17  11:15 

0.1  2.1 

0-22  11:35 

—0.1  2.2 

0:25  11:18 

-0.4  2.1 

0:48  11:55 

—0.5  2.0 

1:15  11:47 

-0.6  1.9 

1:40  11:22 

—0.6  1.7  .    .    .    .    .    . 

2:03  11:02  15:10      17:18 

—0.5  1.6  1.5         1.6 

2:25  10:55  15:14      18:10 

—0.4  1.6  1.4         1.5 

2:40  10:52  15:46      18:33 

—0.8  1.6  1.3         1.4 

2:52  10:45  16:12      18:50 

—0.1  1.6  1.2         1.8 

2:45  10:32  16:57      19:15 

0.0  1.5  1.0         1.1 

2:28  10:15 

0.2  1.6 

2:05  10:02 

0.3  1.7 

1:37  10:05 

0.3  1.9 

1:03  10:16 

0.2  2.2 

0:05  10:38  23:82    .    .    . 

0.0  2.3  —0.2    .    .    . 

11:12  23:45 

2.5  -0.5 

11:48 

2.5 

0:15  12:40 

—0.7  2.5 


NOVEMBER. 
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Time  and  Height  of  High  and 
Low  Water. 
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12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 


0:46  13:45 

—0.8  2.8 

l:lo  id:1u  •••.«• 

—0.9  2.2 

1:48  16:42 

—0.8  2.0 

2:10  17:45 

—0.6  1.7 

2.*28  10:20  14:50      18:35 

-0.8  1.4  L2         1.8 

2:24  9:57  16-J»      19:16 

0.0  L6  0.8         0.9 

2:05  9:48 

0.2  1.8 

1:22  9:52  23:17    .    .    . 

0.3  2.0  0.1    ..    . 

lOKX)  21:43 

2.2  —0.2 

10:20  22:06 

2.4  —0.4 

10:38  22:35 

2.5  —0.5 

10:58  23:05 

2.4  —0.6 

11:14  23:35 

2.3  —0.6 

11:28 

2.2 

0:06  11:24 

-0.6  2.0 

0:34  10:58 

—0.5  1.9 

1:00  10:28 

-0.5  1.8 

1:17  10:12 

-0.8  1.8 

X.\£l  9:o7  ...••• 

—0.2  1.8 

1:25  9:46 

0.0  1.8  .....    . 

1:04  9:33  .....    . 

0.2  1.8 

0:27  9:23  21:25    .    .    . 

0.2  2.0  0.2    ..    . 

9:23  20:55 

2.2  0.0 

9:85  20:44 

2.4  —0.3 

9:58  21:06 

2.6  —0.5 

10:80  21:45 

2.8  -0.7 

11:08  22:30 

2.9  —0.8 

11:48  23:13 

2.8  -0.8 

12:80  23:58 

2.7  -0.8 

2.4 


DECEMBER. 


t 


c 


8 


I 


N 

o 


E 


Day  of— 


W.  Mo. 


8 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 

Th 
F 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


31 


Time  and  Height  of  High  and 
LowWater. 


0:24 

18:87 
2.1 

12K)0 

—0,7 

0:60 

—0.6 

1.7 

liSXt 

9-JO 
1.6 

—0.2 

1K» 
0.0 

9:21 
1.8 

0:30 
0.2 

9:18 
2.3 

9:13 
2.0 

19:40 
—0.2 

19:53    . 
0.1    . 

9'.30 

20:03 

2.4 

—0.5 

9:45 

20:84 

2.5 

—0.6 

lOKM 

21.-00 

2.6 

—0.6 

10:24 

21:30 

2.6 

—0.6 

10:43 
2.5 

22:02. 
—0.6 

IIKM 

22:30 

2.4 

—0.5 

11:14 

22:58 

2.8 

—0.5 

11:16 

23:23 

2.1 

—0.4 

10:55 

23:45 

2.0 

—0.3 

10:11 
1.9 

•        •        • 

0:02 

9:34 

—0.1 

0K» 
0.1 

9KX) 
L9 

8:48 
2.0 

8:48 
2.3 

9:00 
2.5 

0:24 
2.8 

9:55 
2.9 

10-.80 
8.1 

11K)4 
8.1 

11:44 
2.9 

12:11 
2.6 

12:80 
2.2 

11:54 
L8 

9:82 
1.6 


L8 

9:12 
1.8 

22:15 
0.3 

18:56 


28:42 
0.2 


0.0 

18:54 
—0.3 


18:09 
-0.5 


19:36 
—0.7 


20:11 
-0.8 

20:48 
-0.8 

21:28 
-0.8 

22:09 


-0.7 

22:44 
—0.5 


23:10 
-0.3 

23:26 
0.0 

23:14 
0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  la  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  ihe  Admiralty  Charts  for  this  region,  and 
which  is  0. 9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106°  58'  E.;  O^  la  midnight.  12i>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12 give  the  times  after  noon;  for  Instance, 
15:47  is  3:47  p.  m. 

#,  new  moon:  }),  Ist  quar.:  O*  '"11  moon;  C  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


S 


Day of— 


W. 


N 

9 


Mo. 


M 

|Tu 

iw 

Th 
F 

S 

s 

M 

Tu 
£  w 

(C;Th 

F 

s 

s 

M 

I 
,Tu 

sjW 

! 

AiTh 

:  F 

■  8 

s 

M 


I 


Tu 

W 

Th 

F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 


S    27 


N 


s 

M 
Tu 
W 


28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


2:01  18:20 

O.S  8.1 

3:41  19:26 

—0.3  8.5 

4:50  20:33 

—0.8  3.9 

5:41  21:35 

—1.3  4.3 

6:25  22:33 

—1.6  4.5 

7:07  2336 

—1.6  4.5 

7:44  15:05  16:13    .    .    . 

—1.5  1.3  1.2    ..    . 

0:19  8:10  14:57      17:54 

4.3  —1.2  1.3  1.1 

1:10  8:60  15:10      19:10 

4.0  —0.7  1.6         0.9 

2K)0  9:17  15:30      20:23 

3.4  -^.2  1.8  0.8 

2:61  9:34  15-.51      21:41 

2.8  0.4  2.1         0.7 

8:48  9:37  16:15      23:14 

2.0  0.8  2.4         0.6 

5:07  9:12  16:46    .    .    . 

1.4  1.0  2.8    ..    . 

1:14  1735 

0.4  3.0 

5:oy  io:i/  .    .   •    .    • 

0.0  8.2 

4:44  19:22 

—0.3  8.8 

5:28  2037 

-0.6  8.4 

5:51  21:25 

—0.8  3.5 

6:16  22:16 

—0.8  3.6 

6:89  28:02 

-0.9  3.6  .     .    -    .    .    . 

7:04  14:11  16:21      23:42 

—0.8  1.5  1.4         8.6 

7:31  14:06  1736    .    .    . 

—0.7  1.5  1.2    .    .    . 

0-21  7:56  14:19      18:20 

8.5  —0.4  1.6  1.0 

1:00  8:19  14:80      19K)6 

8.3  —0.2  1.7  0.8 

1:39  8:35  14:40      20:05 

3.0  0.2  1.9         0.6 

2:19  8:47  14:54      21:07 

2.b  0.5  2.3         0.5 

3:05  8:50  15:13      2236 

2.0  0.8  2.6         0.4 

4:07  8:41  15:45    .    .    . 

1.4  0.9  3-9    ..    . 

0:10  6:58  7:51      16:31 

0.2  1.0  0.9         3.4 

2:16  17:34 

—0.2  3.7 

3:65  18:58 

—0.7  3.9 


FEBRUARY. 


d 

8 


p 

o 


Day  of— 


W. 


E 


Mo. 


N 


Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Time  and  Height  of  High  and 
Low  water. 


4:62  20:14 

-1.1  4.1 

5:36  2136 

— L8  4.2 

6:12  2239 

—1.4  4.2 

6:44  18:45  15:52      28:27 

—1.2  1.3  1.2         4.1 

7:14  13:36  1739    .    .     . 

—0.9  1.5  0.9    ..    . 

030  7:40  13:46      18:36 

3.8  —0.5  1.8         0.6 

1:12  8:00  14K)4      19:40 

3.8  0.0  2.1         0.4 

2.-02  8:15  14:26   '  20:48 

2.7  0.4  2.5  0.2 

2:54  8:19  14:47      21:61 

2.1  0.7  2.8         0.2 

3:52  8:05  15:12      23:12 

1.4  0.9  3.1         0.1 

5:20  739  15:42    .    .    . 

LO  0.9  3.3    ..    . 

1:00  16:18 

0.0  3.3 

331  17K» 

—0.2  3.8 

4:22  1836 

-0.4  3.2 

4:56  19:54 

—0.5  3.2 

6:28  21:04 

-0.6  3.2 - 

5:44  22:02 

-0.6  3.2 

6:06  18:10  15:58      22:51 

—0.5  1.5  1.4         8.2 

6:31  12:57  16:69      23:36 

—0.4  1.6  LI         3.2 

6:51  18.H)6  17:48    .    .    . 

—0.2  1.8  0.8    ..    . 

0:18  7:11  13:14      18:37 

3.1  0.1  2.0         0.5 

1:00  7:28  13:26      19:26 

2.8  0.4  2.3  0.3 

1:45  7:37  13:42      2031 

2.4  0.6  2.6         0.1 

2:38  7:37  14.-00      21:25 

L9  0.9  3.0     —0.1 

3:33  7:31  14:30      22:48 

1.4  LO  3.4      —0.2 

5:19  7:04  15:08    .    .    . 

LO  ,   0.9  3.7    ..    . 

030  15:57 

—0.4  3.9 

2:10  17.-00 

—0.6  3.9 

3:34  18:37 

—0.9  3.9 


MARCH. 


a 

8 


O 


E 


Day  of^ 


W. 


C 

s 

A 


Mo. 


N 


F 

S 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 
Tu 
W 
Th 

F 

S 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 
26 
27 
28 
29 
30 
31 


Time  and  Heieht  of  High  and 
Low  Water. 


4:28  20:00 

— LO  '3.8 

5:07  2130 

—1.0  3.8 

5:38  12:32  15:18      22:28 

—0.8  L4  L3         8.6 

6:04  12:16  16:53      23:30 

—0.5  L6  0.8         3.3 

637  1236  17:57    .    .    . 

—0.1  2.0  0.4    ..    . 

034  6:44  12:44      18:56 

2.9  0.4  2.4         0.0 

1:19  6-.57  13K)6      19:53 

2.4  0.7  2.9      -0.2 

2:11  7:00  18:29      20:60 

L9  0.9  3.2      —0.3 

3:09  6:53  13:54      21:50 

1.4  LO  3.5      —0.3 

4:19  6:32  1431       22:66 

1.1  LO  3.6      —0.3 

14:60 

3.6 

0:16  1636 

—0.3  8.5 

1:53  16:10 

—0.3  3.3 

3:10  17:16 

—0.3  3.1 

3:52  19:05 

^"KJ.  o  2.  V.fi... 

4.35  20:37 

—0.2  2.8 

4:50  12:10  15:10      21:45 

-0.2  L6  1.5         2.8 

6:15  1132  1632      22:41 

0.0  L8  1.2         2.7 

5:37  11:60  17:12      23:32 

0.2  2.0  0.8         2.6 

5:56  12:00  ISm    .    .    . 

0.4  2.2  0.3    ..     . 

032  6:12  12:14      18:60 

2.4  0.7  2.6         0.0 

1:13  6:20  12:34      19:42 

2.1  0.9  3.0     —0.4 

2:09  631  12:55      20:37 

L8  LI  3.5      —0.6 

3:14  6:18  1333      21:40 

L3  LI  3.8      —0.8 

14K)0  22:51 

4.1  —0.8 

4.2 

0:11  15:82 

—0.9  4.1 

1:35  16:35 

—0.9  3.9 

2:44  18:04 

— Q.8  3.6 

3:36  19:48 

—0.7  3.2 

4:14  11:18  14:37      21:18 

—0.4  1.5  L4         2.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Qeodetic  Survey  Charts  for  this  region,  and  which 
is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  Oi>  is  midnif  ht,  12>>  is  noon:  all  hours  less  than  12  are  in  the  fore- 
noon (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

0,  new  moon;  J),  1st  guar.;  O*  '^H  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,S,moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


Day  of— 

Time  and  Heiffhtof  High  and 
Low  water. 

• 

t 

Day  of— 

W. 
M 

Mo. 
1 

W. 
W 

Mo. 
1 

E 

4:40  . 
0.0 

11:00 
1.9 

16:12 
0.9 

22:84 
2.6 

o 

o 

Tn 

2 

5:02 
0.4 

11.'09 
2.3 

17:22 
0.2 

28:38 
2.8 

Th 

2 

W 

3 

5:18 
0.8 

11:27 
2.8 

18:18 
—0.2 

•  ■         • 

•  •        • 

F 

3 

Th 

4 

0:41 
2.0 

5:27 
1.1 

11:51 
3.2 

19:11 
—0.5 

S 

4 

F 

5 

1:38 
L6 

5:29 
1.2 

12:18 
3.6 

20:00 
-0.7 

8 

H 

5 

S 

6 

2:40 
1.3 

5:15 
1.2 

12:45 
8.9 

20:51 
—0.8 

M 

6 

s 

7 

8:58 
1.2 

5:06 
1.1 

18:13 
4.0 

21:41 
-0.8 

Tu 

7 

S 

M 

Tu 

W 

8 
9 

18:48 
8.9 

14:18 
8.8 

14:46 

22:34 
—0.7 

•        •        • 

•                •                B 

A 

W 

8 

c 

28*.30 
—0.5 

1 
Th'    Q 

X.  11 

F 

S 

10 
11 

A 

« 

3.5            -    ;    •    •        ■       1 

Th  n 

0:26 
-0.4 

15:28 

X  11 

M.  ±, 

8.2 

■        •        > 

•                >                • 

F 

12 

1:24 
—0.2 

16:13 
2.9 

■        ■ 

•                 • 

•                ■                • 

s 

12 

8 

13 

2:15 
-0.1 

17:41 
2.5 

•  ■        • 

•  •        ■ 

•  •                • 

•  •                ■ 

£ 

M 

13 

S 

14 

8:56 
0.1 

10:14 
1.7 

13:44 
1.5 

19:51 
2.3 

Tu 

14 

M 

15 

8:31 
0.3 

10:27 
1.9 

15:29 
L3 

21:20 
2.2 

W 

15 

£ 

Tu 

16 

8:99 

0.5 

10:31 
2.1 

16:81 
0.8 

22:31 
2.0 

Th 

16 

• 

W 

17 

4:21 
0.8 

10:45 
2.5 

17:25 
0.3 

23:37 
1.9 

• 

F 

17 

Th 

18 

4:86 
1.0 

11:03 
2.9 

18:16 
—0.2 

■  ■        • 

■  •        • 

S 

18 

F 

19 

0:88 
L7 

4:45 
1.2 

11:24 
3.4 

19:05 
—0.7 

N 

S 

19 

S 

20 

1:45 
1.5 

4:46 
L3 

11:51 
3.9 

19:58 
—1.0 

P 

M 

20 

§ 

21 

8:00 
1.8 

4:31 
1.2 

12:28 
4.2 

20:61 
— L8 

Tu  21 

1 

N 

M 

22 

12:59 
4.5 

21:47 
—1.4 

•  ■        • 

•  •        • 

W 

22 

P 

Tu 

23 

13:40 
4.6 

• 

22:47 
—1.3 

•        •        ■ 

}) 

Th 

23 

3) 

W 

24 

14:25 
4.4 

23:48 
—1.2 

•  •        • 

•  •        • 

F 

24 

Th 

25 

15:14 
4.1 

•        ■        • 

■        •        ■ 

8 

25 

F 

S 

26 

27 

0:46 
—0.9 

1:40 
—0.6 

16:14 
3.6 

•        •        ■ 

E 

M 

26 

27 

17:40 
3.0 

•  ■        ■ 

•  •        « 

£ 

s 

28 

2:22 
—0.1 

9:45 
1.7 

18:27 
1.5 

19:33 
2.4 

Tu 

28 

M 

29 

2:54 
0.3 

9:35 
2.0 

15:34 
1.0 

21:18 
2.0 

W 

29 

Tn 

30 

3:17 
0.8 

10:00 
2.5 

16:53 
0.8 

22:51 
1.6 

o 

Th 
F 

30 
31 

MAY. 


Time  and  Height  of  High  and 
Low  Water. 


8:29  10:12  17:53    .    .    . 

1.1  8.0  —0.3    .    .    . 

0:12  3:20  10.-38      18:40 

1.4  1.2  3.5     —0.7 

1:87  8:13  11:10      19:26 

1.4  1.3  8.9     —1.0 

11:39  20K)9 

4.1  —LI 

12:08  20:49 

4.2  — L2 

12:43  21:80 

4.2  —1.1 

13:14  22:06 

4.1  —0.9 

18:44  22:47 

3.8  —0.7 

14:15  28:26 

3.5—0.5 

14:50 

8.1 

0:05  15:80 

—0.3  2.7 

0:44  16:21 

0.0  2.2 

1:21  8:50  14:10      18:20 

L8  L9  L5         L8 

1:51  9:03  15:46      20:55 

0.6  2.2  1.0         L5 

2:12  9:21  16:60      22:40 

0.9  2.7  0.4         L8 

2.-20  9:45  17:42    .    .    . 

LI  8.1  -0.8    .    .    . 

0:14  2:17  10:14      18-JK) 

L8  L2  8.7     —0.8 

10:47  19:20 

4.2  — L3 

11:24  20:07 

4.6  — L6 

12K)6  20:55 

4.9  — L8 

12:46  21:40 

4.9—1.7 

13:30  22.-27 

4.7  — L5 

14:15  23:10 

4.3  —LI 

15:04  28:50 

3.7  —0.7 

16:00 

8.0 

0:24  7:48  11:89      17:10 

—0.1  L7  L5         2.2 

0:50  8:00  14:88      19:21 

0.4  2.2  LI         L5 

lKi2  8:26  16:89      21:51 

0.8  2.7  0.5         LI 

1:82  8:57  17:88    .    .    . 

1,0  3.2  -0.2    .    .    . 

9:29  18:22 

8.6  —0.7 

10:00  19:00 

4.0  — LO 
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Day  of— 
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Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


10:40 
4.2 

1L15 
4.4 

11:50 
4.4 

12:25 
4.3 

12:67 
4.1 

13:27 
3.8 

14:00 
3.4 

14:30 
3.0 

6:40 
1.7 

6:58 
L9 

7:20 
2.3 

7:48 
2.7 

8:20 
8.2 

9:00 
3.8 

9:42 
4.3 

10:26 
4.8 

11:11 
5.0 

11:58 
5.1 

12:42 
5.0 

1827 
4.6 

14:13 
3.9 

5:31 
L4 

5:49 
L8 

6:16 
2.3 

6*.51 
2.7 

7:40 
8.2 

8:15 
8.6 

o:oo 
8.9 

9:42 
4.2 

10:23 
4.3 


19:33 
— L3 

20K)5 
— L8 

20:86 
—1.3 

21:07 
— L2 

21:35 
-LO 

22:00 
—0.8 


22:34 
-0.5 

23:00 
-0.2 


8:50 
1.5 

11:25 
1.6 

14:19 
L2 

16:80 
0.6 

17:20 


-0.1 

18:01 
—0.8 


18:42 
— L8 

19:24 


— L7 

20:03 
— L9 


20:48 


— L9 

21:20 
— L7 

21:56 


-L8 

22:26 
-0.8 


7:61 
1.3 

10:06 
L4 

12*.89 
L2 

16:56 
0.6 

17-.34 
—0.1 

18:07 


—0.6 

18:36 
—0.9 


19H)0 
—1.2 

19:28 
— L3 


15KX) 
2.6 

16:89 
L9 

16.-20 
L8 

21KX) 
0.9 


28:22 
0.1 

23:85 
0.4 

23:38 
0.6 

23:24 

0.8 


14:67 
8.2 

16:40 
2.8 

16:80 
L4 

19:34 
0.8 


22:60 
—0.2 

23K)5 
0.3 

28K)0 
0.6 

21:30 
0.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  compariran  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodeuc  Survey  Charts  for  this  r^on,  and 
which  is  1.4  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  (fi>  is  midnight,  121*  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.m. 

0.  new  moon;  ^,  1st  quar.;  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


SHANGHAI  (Wosong  Inner  Bar),  CHINA,  1912. 
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10 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


a 

8 


1:08 
9.1 

1:88 
9.0 

2:26 
9.0 

8:06 

8.8 

8:48 
8.4 

4:82 
8.0 

0:24 
L7 

l.H)9 
2.0 

2:04 
2.2 

8:22 
2.8 

4:56 
1.0 

6K)7 
1.2 

7K)0 
0.4 

7:48 
—0.4 

0:80 
9.8 

1:16 
10.1 

2:00 
10.2 

2:44 
9.9 

8:80 
9.4 

4:18 
8.6 

0:10 
0.6 

1:01 
1.1 

2.*03 
1.7 

8:21 
2.0 

4:49 
L8 

6:00 
1.8 

6:49 
0.7 

7JM 
0.1 

0:18 
8.5 

0:62 

8.8 

1:80 
9.1 


9:15 
—0.5 

9:60 
—0.6 

10:29 
-0.5 

11:07 
—0.2 

11:45 
0.1 

12:28 
0.5 

5:21 
7.4 

6:21 
6.8 

7:82 
6.2 

8:41 
6.1 

9:42 
6.1 

10-.38 
6.2 

11.-25 
6.5 

12:11 
6.7 

8:82 
—1.0 

9:14 
—1.8 

9:56 
—1.4 

10:87 
—1.8 

11:18 
—1.0 

12:00 
—0.6 

5K)6 
7.7 

6:05 

6.8 

7:14 
6.0 

8:29 
6.5 

9:29 
5.4 

10:22 
6.4 

IIKW 
5.7 

11:50 
6.0 

8:15 
-0.8 

8:50 
—0.6 

9:28 
-0.7 


18:26 
6.6 

14K)6 
6.6 

14:47 
6.5 

15:80 
6.4 

16:15 
6.3 

17:05 
6.1 

IZrOO 
0.9 

18:41 
L8 

14:26 
1.6 

15:25 
L9 

16:54 
L9 

18KN) 
1.7 

18:55 
L2 

19:48 
0.8 

12:55 
6.9 

13:40 
7.0 

14:25 
7.1 

15:10 
7.0 

16:00 
6.9 

16:48 
6.8 

12:42 
0.1 

18^25 
0.8 

14:17 
1.8 

15:25 
1.8 

16:45 
L9 

17:55 
1.6 

18:47 
1.2 

19:88 
0.9 

12:88 
6.4 

13:10 
6.7 

13:50 
7.0 


21:11 
0.6 

21:50 
0.6 

22:80 
0.8 

28:06 
1.0 

28:45 
1.8 


18:03 
6.1 

19:15 
6.2 

20:22 
6.6 

21:20 
7.2 

22:11 
7.9 

23:00 
8.6 

28:50 
9.2 


20:29 
0.8 

21:12 
0.0 

21:55 
-0.2 

22:88 
-0.1 

28:24 
0.2 


17:48 
6.7 

19:00 
6.6 

20:13 
6.7 

21:13 
7.0 

22:04 
7.3 

22:50 
7.7 

23:&') 
8.1 


20:14 
0.5 

20:52 
0.3 

21:80 
0.2 
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Time  and  Height  of  High  and 
Low  water. 


2:07 
9.1 

2:46 
9.0 

8:25 

8.7 

4K)5 
8.2 

4:48 
7.5 

0:38 
1.5 

1:27 
1.9 

2:35 
2.1 

4:25 
2.0 

5:48 
1.2 

6:48 
0.3 

7:80 
-0.5 

0:18 
9.6 

IKX) 
10.0 

1:43 
10.0 

2:26 
9.8 

8:07 
9.2 

8:48 
8.4 

4:80 
7.4 

0:85 
0.9 

1:80 
L5 

2:43 
2.0 

4:20 
2.0 

5:85 
1.5 

6:28 
0.8 

7:12 
0.2 

7:50 
—0.3 

0:88 
8.6 

1:10 
9.0 

1:47 
9.1 

2:23 
9.0 


10:06 
-0.7 

10:40 
—0.5 

11:15 
—0.1 

11:48 
0.3 

12:22 
0.8 

6-.37 
6.8 

6:40 
6.1 

7:58 
5.6 

9:15 
5.5 

10:15 
5.7 

11:06 
6.1 

11:57 
6.5 

8:13 
—LI 

8:52 
—1.6 

9:32 
—1.6 

10:10 
— L4 

10:48 
— LO 

11:80 
—0.4 

12KJ7 
0.3 

5:18 
6.4 

6:18 
5.5 

7:44 
4.9 

9H)7 
4.8 

10K)7 
5.0 

10:55 
5.5 

11:36 
6.0 

12:15 
6.6 

8:27 
-0.6 

9:00 
—0.8 

9*.85 
—0.7 

10:06 
—0.6 


14.*28 
7.1 

15:06 
7.2 

15:48 
7.2 

16:30 

7.1 

17:18 
6.9 

12:55 
1.3 

13:30 
L8 

14:17 
2.2 

16.*05 
2.4 

17:40 
2.0 

18:38 
L3 

19:27 
0.6 

12:40 
7.0 

13:24 
7.4 

14:05 
7.8 

14:48 
7.9 

15:80 
7.9 

16:14 
7.7 

17:00 
7.8 

12:47 
LI 

18:86 
1.7 

14:38 
2.3 

16:18 
2.5 

1735 
2.0 

18aK) 
L4 

19:14 
0.8 

19:53 
0.3 

12:52 
7.2 

13:30 
7.6 

14.^ 
8.0 

14:42 
8.2 


22:07 
'    0.8 

22:43 
0.5 

23:20 
0.8 

28:57 
L2 


18:18 
6.8 

19:27 
6.8 

20:40 
7.1 

21:44 

7.6 

22:40 

8.8 

28:30 
9.0 


20:12 
—0.1 

20:55 
—0.6 

21:37 
—0.8 

22:20 
—0.7 

23.00 
-0.4 

23:48 
0.2 


17:57 
6.9 

19:10 
6.6 

20:82 
6.5 

21:38 

6.8 

22:30 
7.2 

28:14 
7.7 

23:55 
8.2 


20:32 
0.0 

21KI8 
-0.2 

21:44 
—0.2 

22:20 
0.0 
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29 

30 


Time  and  Height  of  High  and 
Low  Water. 


3KK> 
8.7 

8:87 
8.2 

4:18 
7.4 

0:15 
LI 

1:05 
L6 

2:15 
L9 

4:00 
1.8 

5:27 
LI 

6:22 
0.2 

7H)6 
—0.6 

0:00 
9.3 

0:48 
9.6 

124 
9.6 

2Ktt 
9.3 

2:40 
8.7 

3:20 
8.0 

8:67 
7.1 

0:12 
0.7 

1:08 
L4 

2:10 
2.0 

8:42 
2.1 

5:06 
L6 

6H)0 
0.9 

6:48 
0.8 

7:20 
-0.2 

0:10 
8.4 

0:48 
8.7 

1:22 
8.8 

1:57 
8.7 

2:84 
8.4 


10:40 
-0.1 

11:13 
0.4 

11:45 
LO 

6.6 

6:00 
5.7 

7:26 
5.1 

8:57 
5.0 

10K)7 
5.4 

11 KW 
6.1 

11:48 
6.8 

7:48 
—LI 

8:27 
— L4 

9:08 
— L4 

9:40 
— L2 

10:17 
—0.7 

10:55 
—0.1 

11:30 
0.6 

4:40 
6.1 

5:82 
5.3 

6:58 
4.6 

8:50 
4.5 

lOKX) 
5.0 

10:42 
5.6 

11:20 
6.3 

11:S4 
7.1 

7:57 
—0.5 

8:80 
—0.6 

9:04 
—0.4 

9:87 
-0-3 

10:10 
0.1 


15:18 
8.2 

15:57 
8.0 

16:40 
7.7 

12:18 
L6 

12:52 
2.1 

13:45 
2.5 

15:43 
2.7 

1732 
2.1 

18.-22 
L2 

19:10 
0.3 

12:25 
7.5 

18.-05 
8.2 

13:44 
8.6 

14:23 
8.8 

15.-00 
8.8 

15:40 
8.5 

16:22 
8.0 

12:14 
L4 

13:00 
2.1 

14K)6 
2.7 

15:47 
2.8 

17:12 
2.3 

18Kr7 
L5 

18:52 
0.8 

19:80 
0.2 

12:30 
7.7 

13:05 
8.4 

18:40 
8.8 

14:15 
9.0 

15.-00 
9.0 


22:57 
0.8 

23:35 
0.7 


17:80 
7.3 

18:40 
7.0 

20:06 
7.0 

21:24 
7.4 

22:23 
8.1 

23:14 
8.8 


19*.56 
-0.5 

20:37 
— LO 

21:19 
—LI 

22.-00 
— LO 

22:40 
—0.6 

83:26 
0.0 


17K» 
7.8 

18:10 
6.6 

19:48 
6.8 

21:12 
6.4 

22:10 
^6.9 

^:55 
7.4 

28:88 
7.9 


20K» 
—0.2 

20:45 
—0.5 

21:22 
-0.5 

21:58 
—0.4 

22:86 
-0.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heiehts  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  Ih  approximately  the  datum  of  soundings  on  the  Admiralty  Chart8  for  this  region,  and  which 
is  4.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  woich  case  subtract  it. 

The  time  used  is  CkMmopolitan  Standard,  r20th  meridian  E.;  O**  is  midnight.  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  8:47  p.  m. 

0,  new  moon;  }>,  1st  quar.;  Oi  ^^1  moon;  ^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A.  P.  moon  in  apogee  or  perigee. 
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MANILA  (Pasig  River  Entranoe),  PHILIPPINE  ISLAND8. 
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31 


Time  and  Heiffbtof  High  and 
Low  Water. 


0:89  7:65  14:28      18:31 

8.0  -0.8  1.7        1.1 

1:10  8:57  15:22      18:28 

8.8  —0.8  1.2         1.0 

1:48  10:10  16:54      18:14 

8.6  —0.3  0.9         0.8 

2:35  11:89 

8.8  —0.8 

3:84  18:20 

8.9  -0.4 

4:48  14:60 

3.8  — 0.4  ..,..'    . 

6:18  15:44 

8.6  -0.8 

7:49  1621  22:15    .    .    . 

8.5  —0.1  1.0    .    .    . 

1:06  9:07  16:46      22:14 

0.9  3.3  0.2         1.3 

3:10  10:17  17:06      22:32 

0.5  8.1  0.6         1.8 

4:26  11:20  17:22      22:56 

0.1  2.8  0.9         2.8 

5:80  12:17  17:36      23:24 

—0.8  2.5  1.2         2.8 

6:27  13:10  17:44      23:55 

—0.5  2.1  1.3         3.2 

7:21  14Ktt  17:50    .    .    . 

—0.6  1.7  1.3    ..    . 

0:28  8:15  14:56      17:49 

3.5  —0.6  1.4  1.2 

IM  9:09  15:55      17:51 

3.6  —0.5  1.1  1.0 

1:48  10:05 

8.6  —0.8 

2:28  11:07 

8.5  —0.1 

8:10  12:14 

8.2  0.1 

4.-06  13:30 

2.9  0.3 

5:32  14:33 

2.7  0.4 

7K)4  15:15  21:22    .    .    . 

2.5  0.6  1.3    ..    . 

1:10  8:28  15:45      21:31 

1.2  2.4  0.7         1.5 

2:44  9:35  1G:10      21:48 

0.9  2.4  0.9         1.8 

8:47  10:34  16:32      22H)8 

0.5  2.3  1.1         2.1 

4:41  11:27  16:48      22:30 

0.2  2.8  1.2         2.5 

5:32  12:20  17.*00      22:56 

—0.2  2.1  1.4         2.9 

6:23  13:12  17K)5      23:27 

—0.5  1.9  1.4         3.3 

7:15  14X)9  17K)6    .    .    . 

—0.8  1.6  1.4    ..    . 

0H»  8:09  15:12      17:07 

3.7  —0.9  1.3         1.2 

0:42  9:07 

4.0  —0.9  ...... 
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Time  and  Hei^t  of  High  and 
Low  Water. 
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4.1 

2:17 
4.1 

•    8a6 
3.8 

4-.28 
8.4 

6:01 
3.0 

10K)7 

E 

—0.8 

S 

11:11 
—0.6 

•        ■        • 

s 

12:21 
—0.4 

•        •        • 

M 

13:22 
0.0 

•        ■        • 

Tu 

14:16 
0.8 

20:20 
1.2 

•  •        • 

•  •        • 

W 

6 

0:18 
1.0 

7:42 
2.6 

14:54 
0.7 

20:32 
1.6 

F 

6 

Th 

7 

2:25 
0.6 

9:16 
2.4 

15:20 
1.1 

21:00 
2.1 

S 

7 

F 

8 

3:48 
0.1 

10:48 
2.1 

15:38 
1.4 

21:31 
2.6 

s 

8 

S 

9 

4:55 
-0.4 

11:56 
1.9 

15:51 
1.6 

22:05 
8.1 

• 

M 

9 

8 

10 

5*.61 
-0.7 

18:01 
1.7 

15:58 
1.6 

22:42 
3.5 

S 

Tu 

10 

M 

11 

k 

6:44 
-1.0 

14:02 
1.6 

15:54 
1.5 

23:20 
3.7 

W 

11 

Tu 

12 
13 
14 
15 
16 
17 

7:28 
—1.0 

8:12 
—1.0 

28:58 

A 

i 

Th 
F 

S 

s 

M 

Tu 

12 
13 
14 
15 
16 
17 

3.9 

W 

•        ■        • 

•        •        • 

Th 

0:35 
3.8 

1:15 
3.7 

1:54 
3.4 

2:34 
8.1 

8:54 

—0.8 

F 

9:84 
—0.5 

S 

10:14 
-0.2 

■        ft        • 

IS 

10:57 
0.1 

17:46 
1.2 

19:51 
1.1 

M 

18 

8:22 
2.7 

11«7 
0.4 

18:22 
1.8 

21:00 
1.2 

W 

18 

Tu 

19 

4.-20 
2.4 

12:22 
0.6 

18:57 
1.5 

28:16 
1.2 

Th 

19 

W 

20 

5:53 
2.0 

18:06 
0.9 

18:30 
1.7 

•  •        • 

•  •        • 

F 

20 

Th 

21 

1:26 
1.0 

7:52 
1.8 

18:45 
1.1 

20:00 
2.0 

S 

21 

F 

22 

2:54 
0.7 

9:31 
1.7 

14:11 
1.4 

20:32 
2.8 

s 

22 

S 

23 

4K)0 
0.2 

10:56 
1.7 

14:85 
1.5 

21:02 
2.7 

M 

23 

s 

24 

4:56 
-0.3 

12:11 
1.7 

14:35 
1.6 

21:38 
3.2 

N 
O 

Tu 

24 

M 

26 
26 
27 
28 

5:47 
—0.7 

6:37 
—1.1 

735 
—1.3 

8:12 
—1.4 

22:17 
3.6 

*        •        ■ 

P 

W 

Th 

F 

S 

25 
26 
27 
28 

Tu 

23:00 
4.0 

W 

23:48 
4.3 

•        ■        • 

Th 

•        •         • 
■         •         ■ 

•  •        • 

•  •        ■ 

F 

29 
30 

0:81 
4.4 

1:20 
4.3 

9:00 

E 

8 
M 
Tu 

29 
30 
31 

—1.8 

S 

9:47 
—1.0 

4            •            ■ 

DECEMBER. 


Time  and  Height  of  High  and 
Low  Water. 


2:11  10:38  17:19      19:12 

4.0  —0.6  1.1  1.0 

8:06  11:16  17:40      20:50 

8.5  —0.1  L2  1.0 

4^8  11:56  18:06      23K)0 

2.9  0.4  1.5         0.9 

5:45  12:25  18.-89    .    .    . 

2.8  0.9  1.9    ..    . 

1:15  7:49  12:42      19:16 

0.7  1.8  1.8         2.4 

8.'06  10:82  12:00      19*.58 

0.2  1.6  1.5         2.8 

4:27  20:48 

—0.8  8.8 

525  2129 

-0.8  8.6 

6:11  22:18 

—1.0  8.8 

6:49  23:58 

—1.2  3.9 

7.25  28:40 

—1.2  3.9 

8K)0 

—1.0 

0:20  8:81  15:26      17:31 

8.8  —0.8  1.8  1.2 

1:50  9:00  15:41      18:30 

8.6  —0.5  1.4  1.2 

1:37  9:26  16:02      19:30 

3.3  —0.2  1.5  1.1 

2:15  9:54  1624      20:82 

2.9  0.1  1.6  1.1 

2:49  10:19  16:48      21:43 

2.6  0.4  1.7  1.1 

8:83  10:84  17:10     23:19 

2.1  0.7  1.9  1.0 

437  10:41  17:42    .    .    . 

1.7  1.0  2.2    ..    . 

1:17  7.28  10:85      18:18 

0.8  1.8  1.2        2.5 

8K)1  18K)9 

0.3  2.0 

4:16  20:06 

—0.2  8.3 

5:11  21.-00 

—0.7  3.7 

5:57  21:66 

—1.1  4.1 

6:40  22:45 

—1.4  4.4 

722  23:38 

—1.5  4.5 

—1.5 

029  8:39  15:26      17:45 

4.4  —1.2  1.1        1.0 

120  9:13  15:34      19:03 

4.1  -0.8  L3        0.9 

2:10  9:45  15:59     2023 

3.6  —0.3  1.5        0.8 

8H)4  10:10  16:19     21£2 

2.9  0.3  1.9         0.7 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Qeodetlc  Survey  Charts  for  this  region,  and 
whichis  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  Ob  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m.  | 

0,  new  moon;  }).  1st  quar.;  Q,  full  moon;  C*  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the  | 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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' 

JANUARY. 

FKBRUABY. 

MARCH.                              1 

P9 

Day  of— 

Time  and  Heisfht  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 
1 

W. 

Mo. 

W. 
F 

Mo. 
1 

2:51 
1.2 

9:20 
12.4 

15:22 
8.5 

21:25 
12.7 

Th 

1 

420 
0.2 

11:00 
18.0 

17:02 
8.6 

22:57 
13.8 

P 

4:00 
0.9 

10:48 
12.6 

16:48 
3.6 

22:46 
18.2 

Tu 

2 

8:47 
0.4 

10:22 
18.0 

16:21 
8.4 

22:21 
13.1 

p 

F 

2 

5:17 
-0.5 

11:55 
18.7 

17:67 
2.7 

28:56 
14.1 

8 

2 

6K)2 
0.2 

1137 
18.5 

17:42 
2.8 

28:43 
14.1 

W 

3 

4:41 
-0.4 

11:17 
18.7 

17:17 
8.0 

28:16 
18.7 

o 

8 

3 

6:10 
-1.2 

12:44 
14.5 

18:47 
1.8 

•  •        • 

•  •        • 

o 

8 

3 

5:66 
—0.4 

12:28 

14.4 

18:80 
L2 

•        •        • 
■        •        • 

M 

9 

Th 

4 

5:88 
—1.2 

12K)9 
14.4 

18:09 
2.6 

•  •        • 

•  a         ■ 

8 

4 

0:48 
14.7 

7:00 
— L6 

18:80 
16.1 

19:34 
1.0 

M 

4 

0:85 
15.0 

6:45 
-0.9 

13;07 
15.1 

19:15 
0.1 

F 

6 

0K)7 
14.2 

6.-25 
—1.8 

18:00 
14.9 

18:68 
2.1 

M 

5 

1:88 
16.2 

7:49 
-1.7 

14:14 
16.6 

2020 
0.4 

E 

Tu 

5 

1:26 
15.6 

7:34 
—1.1 

13:48 
15.6 

19:57 
—0.6 

8 

6 

0:67 
14.5 

7:14 
—2.0 

13:45 
15.2 

19:47 
1.7 

B 

Tu 

6 

227 
16.4 

8:38 
-1.4 

14:55 
15.6 

21:08 
0.0 

W 

6 

2:10 
16.7 

8:18 
-LO 

14:82 
15.7 

20:88 
—0.8 

§ 

7 

1:47 
14.7 

8H)3 
—2.0 

14:32 
15.4 

20:85 
L4 

W 

7 

8:16 
16.1 

9:24 
-0.8 

16:88 
15.4 

21:49 
0.0 

Th 

7 

2:52 
16.6 

9K» 
-0.4 

16:10 
15.8 

2120 

-0.8 

M 

8 

2:88 
14.7 

8:58 
—1.5 

15:18 
15.8 

21:24 
1.2 

Th 

8 

4:01 
14.8 

10:10 
0.1 

1620 
14.8 

22:34 
0.2 

F 

8 

8:85 
15.0 

9:40 
0.5 

16:48 
14.7 

22.-01 
-0.4 

Tu 

9 

8:29 
14.4 

9:42 

-0.8 

16K)4 
15.0 

22:13 
1.1 

F 

9 

4:47 
13.9 

10:64 
1.2 

17;05 
14.1 

2820 
0.6 

8 

9 

4:19 
14.2 

10:22 
L6 

16:29 
13.9 

22:48 
0.2 

£ 

W 

10 

4:22 
18.9 

10:85 
0.2 

16:51 
14.5 

23:05 
1.2 

(L 

8 

10 

6:88 
18.1 

11:42 
2.4 

17:50 
13.2 

•        •        • 
■        •        • 

8 

10 

6:07 
18.8 

lltOb 
2.7 

17:12 
12.9 

28-.82 
LO 

C 

Th 

11 

5:17 
18.3 

11:26 
1.8 

17:40 
13.8 

28:54 
1.4 

8 

11 

0:10 
1.2 

6:35 
12.2 

12:88 
8.6 

18:41 
12.4 

a 

M 

11 

6:67 
12.8 

11:68 
8.8 

18K)0 
U.9 

•  •        ■ 

•  •        • 

F 

12 

611 
12.7 

12:20 
2.2 

18:80 
18.2 

•  •        • 

•  «        • 

M 

12 

1:06 
1.7 

7«7 
11.4 

18:84 
4.5 

19:89 
11.8 

8 

Tu 

12 

0:25 
L9 

6:67 

n.4 

12:68 
4.7 

18:69 
1L2 

8 

13 

0:60 
1.6 

7:15 
12.1 

18:17 
8.2 

19:25 
12.7 

Tu 

13 

2H)6 
2.1 

8:47 
U.0 

14:47 
4.9 

20:43 
U.5 

A 

W 

13 

1:25 
2.5 

8K)6 
10.9 

14:11 
5.1 

20:10 
10.9 

S 

14 

1:48 
1.6 

8:20 
11.7 

14:20 
8.9 

20:22 
12.4 

8 
A 

W 

14 

8K)7 
2.2 

9:67 
11.1 

16K)0 
4.9 

21:48 
n.6 

Th 

14 

2:30 
2.8 

9:16 
10.9 

15:80 
6.0 

21:22 
ILl 

M 

15 

2:47 
1.6 

927 
11.6 

15:25 
4.3 

2122 
12.8 

Th 

15 

4K)4 
2.0 

10:54 
11.6 

17:01 
4.6 

22:47 
12.0 

F 

15 

8*.88 
2.7 

10:18 

n.4 

16:88 
4.4 

22:25 
1L6 

Tu 

16 

8;42 
1.4 

10:28 
11.7 

16:27 
4.3 

22:17 
12.4 

F 

16 

4:58 
1.6 

11:41 
12.2 

17:49 
8.8 

28:38 
12.5 

8 

16 

4:80 
2.2 

11:07 
12.2 

17.20 
3.5 

28:17 
12.4 

8 

W 

17 

4:85 
1.1 

11:20 
12.1 

17:21 
4.1 

28H)9 
12.6 

8 

17 

6:46 
1.0 

12:22 
18.0 

18:80 
8.1 

•  •        • 

•  •        • 

8 

17 

522 
L6 

11:50 
13.0 

IBM 
2.6 

•        •        • 

A 

Th 

18 

5:22 
0.7 

12:05 
12.6 

18:06 
8.8 

28:66 
12.8 

• 

8 

18 

0:28 
18.0 

6:80 
0.4 

12:69 
13.7 

19:07 
2.3 

M 

18 

0:01 
18.2 

6im 

0.9 

1227 
18.8 

18:35 
L5 

• 

F 

19 

6K)6 
0.8 

12:45 
13.1 

18:49 
8.4 

•        •        ■ 
■        •        • 

M 

19 

1:05 
13.5 

7:18 
0.0 

18:34 
14.3 

19:41 
1.6 

f 

Tu 

19 

0:42 
13.9 

6:49 
0.4 

18.-08 
14.4 

19:11 
0.6 

8 

20 

0:41 
18.0 

6:48 
0.0 

18:22 
18.6 

1928 
3.0 

Tu 

20 

1:44 
13.9 

7:62 
-0.1 

14K» 
14.6 

20:16 
1.0 

W 

20 

121 
14.6 

7:27 
0.1 

13:40 
14.7 

19:47 
0.0 

S 

21 

1:21 
18.1 

7fll 
-0.2 

18:59 
14.0 

20K» 
2.6 

E 

W 

21 

222 
14.2 

8:80 
-0.1 

14:45 
14.8 

20:52 
0.6 

Th 

21 

2K)0 
14.9 

0.0 

14:15 
14.8 

20:23 
-0.5 

M 

22 

2:00 
18.2 

8:11 
-0.2 

14:86 
14.3 

20:40 
2.2 

Th 

22 

8:01 
14.2 

9K» 
0  8 

1621 
14.6 

21:30 
0.3 

F 

22 

2:87 
15.1 

8:44 
0.4 

14:50 
14.6 

21:02 
—0.6 

Tu 

23 

2:40 
13.2 

8:52 
0.0 

15:13 
14.4 

21:18 
1.8 

F 

23 

8i42 
14.2 

9:48 
0.7 

15:68 
14.1 

22:12 
0.4 

8 

23 

3:18 
15.0 

9:21 
LO 

15:25 
14.1 

21:48 
-0.6 

W 

24 

8:21 
18.2 

9:32 
0.5 

15:51 
14.2 

21:58 
1.6 

8 

24 

4:22 
13.9 

10:27 
L6 

16:87 
18.5 

22:54 
0.6 

8 

24 

4.-03 
14.5 

10:01 
L8 

16KM 
18.5 

22:27 
-0.1 

E 

Th 

25 

4:08 
13.1 

10:18 
1.1 

16:28 
13.8 

22:41 
1.4 

8 

25 

5:10 
18.8 

11:10 
2.5 

17:18 
12.9 

28:43 
0.9 

M 

25 

4:50 
18.8 

10:47 
2.7 

16:48 
12.7 

23.17 
0.5 

F 

26 

4:49 
12.9 

10:57 
L8 

17:10 
18.3 

2825 
1.4 

D 

M 

26 

6:06 
12.7 

12:01 
8.5 

18:06 
12.2 

•  •         • 

•  «         ■ 

N 

J) 

Tu 

26 

5:47 
18.0 

11:40 
3.6 

17:42 
12.0 

•        •        • 
«        *        • 

D 

8 

27 

6:86 
12.7 

11:44 
2.5 

17:57 
13.8 

•  ■         • 

•  •         ■ 

Tu 

27 

0:40 
1.2 

7:10 
12.1 

13:03 
4.2 

19:10 
11.7 

w 

27 

0:16 
1.2 

6:62 
12.2 

12:47 
4.8 

18:50 
1L5 

S 

28 

0:15 
1.4 

6:34 
12.3 

12:35 
3.3 

18:47 
12.4 

N 

W 

28 

1:46 
L4 

8:24 
11.7 

1421 
4.6 

20:23 
11.8 

Th 

28 

128 

L7 

8:05 

n.8 

14K)8 
4.6 

20:10 
1L6 

M 

29 

1:12 
1.4 

7:38 
12.0 

18:36 
8.9 

19:46 
12.1 

Th 

29 

2:68 
1.8 

9:88 
U.9 

15:40 
4.3 

21:89 
12.3 

p 

F 

29 

2:35 
1.8 

9:16 
12.0 

15:27 
3.9 

2128 
12.2 

Tu 

30 

2:15 
1.2 

8:48 
12.0 

14:46 
4.3 

20:50 
12.2 

1 

s 

30 

8:43 
1.6 

1020 
12.6 

16:28 
2.8 

22:32 
18.1 

N 

W 

31 

8:17 
0.8 

9:57 
.  12.4 

15:67 
4.1 

21:65 
12.6 

8 

31 

4:46 
LO 

11:12 
13.5 

1720 
1.6 

23:28 
14.1 

The  tid 
acomparifl 
from  Mean 
is  7.4  feet  b 
a  minus    | 

The  til 
forenoon  ( 
is  8:47  p.  m 

•.nem 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
i  Lower  Low  Water,  which  is  approximately 
elow  mean  sea  level.    To  And  tne  depth  of 
— )  sign  is  before  the  height,  in  which  case 

me  used  is  Cosmopolitan  Standard,  120th 
a.  m.),  all  greater  are  In  the  afternoon  (p.  m 

> 

r  moon;  J,  1st  quar.;  O.  'uH  moon;  (C,  8d  < 
,  P»  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.  The  height*),  ir 
the  datum  of  soundings  on  the  Admiralty  C 
water,  add  the  tabular  height  to  the  sound! 
subtract  it. 

meridian  E.:  0^  is  midnight,  12>>  is  noon;  a 
. )  and  when  diminished  by  12  give  the  timet 

luar.;  £,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day; 

I  feet  and  tenths,  are  reckoned 
tiarts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

II  hours  less  than  12  are  in  the 
B  after  noon;  for  instance,  15:47 

farthest  north  or  south  of  the 
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APRIL. 


MAY. 


JUNE. 


i 

Day  of— 

W. 

Mo. 

E 

M 

1 

o 

Tu 

2 

W 

8 

Th 

4 

F 

5 

8 

6 

8 

7 

8 

M 

8 

C 

Tu 

9 

A 

W 

10 

Th 

11 

F 

12 

8 

13 

S 

14 

M 

15 

E 

Tu 

16 

• 

W 

17 

Th 

18 

F 

19 

8 

20 

8 

21 

N 

M 

22 

P 

Tu 

23 

D 

W 

24 

Th 

25 

F 

26 

8 

27 

B 

S 

28 

M 

29 

Tu 

30 

Time  and  Height  of  High  and 
Low  water. 


8 


5:89 
0.4 

0:18 
14.8 

1:0S 
15.4 

1:46 
15.7 

2:28 
15.5 

8:12 
15.0 

8:58 
14.2 

4:87 
18.8 

6:27 
12.4 

6:21 
11.7 

0:47 
2.8 

1:51 
8.1 

2:58 
8.0 

8:50 
2.6 

4:50 
2.C 

5:87 
1.5 

0:12 
14.1 

0:52 
14.9 

ia» 

15.4 

2:15 
15.5 

2:59 
15.8 

8:46 
14.7 

4:86 
14.0 

5:82 
18.2 

6:85 
12.5 

1.-06 
L9 

2:16 
2.1 

8:24 
2.1 

4:26 
1.7 

5:19 
1.8 


11:S6 
14.8 

6:28 
-0.1 

7:18 
-0.2 

7:58 
0.0 

8:32 
0.5 

9:12 
1.8 

9:51 
2.2 

10:88 
8.1 

11:28 
4.0 

12:28 
4.7 

7:25 
n.2 

8:81 
1L2 

9:82 
11.7 

10:28 
12.8 

nun 

18.0 

ir.50 

18.7 

6:19 
0.9 

6-.68 
0.6 

7-.87 
0.7 

8:17 
1.0 

8:58 
1.5 

9:42 
2.2 

10:81 
2.9 

11:30 
8.6 

12:40 
8.9 

7:42 
12.2 

8:48 
12.4 

9:47 
12.9 

10:88 
18.4 

11:28 
14.2 


18:06 
0.5 

12:42 
15.0 

18:22 
15.8 

15.8 

14:27 
14.9 

15:15 
14.8 

15:54 
18.4 

16:87 
12.4 

17:26 
11.5 

18:24 
10.8 

18:37 
4.9 

14:52 
4.7 

15:51 
3.9 

16:88 
2.9 

17:20 
1.9 

17:59 
0.8 

12:80 
14.8 

18.^ 
14.6 

18:42 
14.6 

14:18 
14.4 

14:57 
14.1 

15:40 
18.8 

16:29 
12.6 

17:80 
12.0 

18:42 
U.6 

18:55 
8.8 

15:04 
8.0 

16:00 
2.0 

16:48 
L2 

17«7 
0.1 


18:50 
-0.4 

19:80 
-1.1 

20:10 
-1.3 

20:49 
-LI 

21:29 
-0.6 

22:12 
0.2 

22:58 
LI 

23:49 
2.0 


19:38 
10.5 

20:62 
10.9 

21:64 
1L5 

22:46 
12.8 

23:82 
18.8 


18:87 
-0.1 

19:15 
-0.9 

19:58 
-L8 

20:85 
— L4 

21:19 
-LO 

22K)7 
-0.4 

28:00 
0.4 

23:59 
L2 


20:01 
1L8 

21:13 
12.3 

22:13 
18.0 

28K)6 
13.8 

28:57 
14.5 
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Th 
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8 
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M 
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Tu 
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Th 
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24 
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25 
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26 
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27 

Tu 

28 
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Th 
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Time  and  Height  of  High  and 
Low  Water. 


s 


6K)6 
LI 

0:42 
14.9 

L-26 
15.0 

2.'07 
14.9 

2:47 
14.5 

3:30 
14.0 

4:18 
18.4 

6:00 
12.7 

6:62 
12.2 

0:15 
2.6 

1:16 
8.1 

2:20 
8.2 

8:1S 
8.0 

4:12 
2.6 

6K» 
2.1 

5:47 
L7 

0:26 
14.8 

1:11 
15.2 

1:57 
15.4 

2:48 
15.8 

8J» 
14.8 

4:38 
14.8 

5:17 
18.7 

6:15 
13.2 

0:48 
L8 

1:57 
2.3 

8.*01 
2.4 

4.O0 
2.4 

4:52 
2.4 

5:40 
2.4 

0:22 
14.0 


12:10 
14.6 

6:48 
LI 

7:28 
L3 

8i)7 
L7 

8:47 
2.2 

927 
2.8 

10:11 
8.4 

11K)1 
8.9 

12KN) 
4.8 

6:48 
U.8 

7:47 
1L8 

8:42 
1L9 

9-.84 
12.4 

10:28 
18.0 

11:10 
18.6 

11:50 
14.0 

6:29 
L6 

7:12 
L5 

7:65 
L7 

8:40 
2.0 

9:29 
2.8 

10:22 
2,7 

11:22 
8.0 

12:27 
8.0 

7:14 
12.9 

8:12 
12.8 

9:10 
13.0 

10K» 
18.4 

10:52 
18.8 

11:87 
14.0 

6:22 
2.4 


18:18 
-0.7 

12:50 
14.7 

18:28 
14.6 

14K)8 
14.2 

14:45 
18.6 

15:25 
12.8 

16:08 
12.0 

16:57 
1L8 

17:56 
10.8 

18.-04 
4.3 

14:06 
4.0 

14:60 
3.2 

16:48 
2.8 

16*.85 
L8 

17:20 
0.2 

1S102 
-0.7 

12-JO 
14.8 

18:12 
14.8 

18:64 
14.2 

14:88 
18.8 

16:27 
18.4 

16:20 
12.8 

17.-2S 
12.4 

18:84 
12.2 

18:80 
2.7 

14:27 
2.2 

15:29 
L5 

16:16 
0.7 

17H)4 
0.0 

17:49 
-0.6 

12:20 
14.0 


19K)0 
-L2 

19:40 
-L3 

20:21 
-LO 

21:02 
-0.5 

21:45 
0.3 

22:30 
L2 

23:20 
2.0 


19M 
10.7 

20:13 
10.9 

21:12 
1L5 

22K)8 
12.4 

22:63 
18.8 

28:40 
14.1 


18:45 
— L4 

19:28 
— L8 

20:18 
— L8 

21K)2 
— L8 

21-.62 
-0.7 

22:46 
0.1 

28:48 
LO 


19:42 
12.1 

20:48 
12.5 

21:60 
12.9 

22:47 
13.8 

23:87 
18.7 


18:32 
-0.9 
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Th 
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F 

14 

8 

15 

8 

16 

M 

17 

Tu 

18 

W 

19 
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20 

F 

21 

8 

22 

8 

23 

M 

24 

Tu 

25 

W 

26 

Th 

27 

F 

28 

8 

29 

8 

30 

Time  and  Height  of  High  and 
Low  water. 


IKM 
14.2 

1:46 
14.2 

2:26 
14.1 

8Hy7 
13  9 

8:50 
13.6 

4:85 
13.2 

6:22 
12.9 

6:10 
12.6 

0:38 
2.8 

1:84 
8.1 

2:32 
8.2 

8:28 
8.1 

4:22 
2.9 

6:18 
2.7 

OHn 
14.4 

0:51 
14.9 

1:40 
16.2 

2:28 
16.2 

8:17 
16.1 

4:07 
14.7 

4:67 
14.8 

6:48 
18.8 

0:27 
L7 

1:27 
2.4 

2:28 
8.0 

8:27 
3.3 

4:26 
8.5 

6:16 
8.6 

0K» 
18.1 

0:46 
18.4 


7H)6 
2.6 

7:46 
2.6 

8:26 
2.8 

9K)6 
8.1 

9:52 
8.8 

10:40 
8.5 

11:82 
8.5 

12:26 
8.4 

7:00 
12.3 

7:62 
12.4 

8:46 
12.6 

9:38 
12.9 

10:26 
18.2 

11:14 
13.6 

6KB 
2.4 

6:50 
2.4 

7:88 
2.0 

8:27 
2.0 

9:18 
2.0 

10:12 
2.0 

ILiy? 
2.0 

12.*02 
L9 

6:42 
18.8 

7:87 
13.1 

8:88 
18.0 

9:28 
18.0 

10:19 
18.1 

11:08 
13.2 

6:04 
8.4 

6:47 
8.2 


18KB 
13.9 

18:42 
18.5 

14:28 
18.1 

16K)4 
12.6 

15:48 
12.0 

16J» 
1L6 

17:29 
1L8 

18:29 
U.2 

18:17 
8.0 

12K)8 
2.4 

16.-01 
L7 

16:68 
0.8 

16:42 
-0.1 

17:20 
-0.9 

12.iB 
14.0 

12:48 
14.2 

18:87 
14.2 

14:26 
14.1 

15:18 
18.9 

16:14 
18.5 

17:16 
18.1 

18:14 
12.7 

L8 

13:64 

L6 

14:61 
L2 

16:46 
0.8 

16:86 
0.4 

17:24 
0.0 

11A7 
18.8 

12:40 
18.8 


19:16 
-0.9 

19:57 
-0.7 

—0.2 

21:22 
0.8 

72106 
LO 

22:58 
L7 

28:43 
2.3 


19:28 
1L4 

20:26 
1L8 

21:24 
12.4 

22:20 
18.1 

28:12 
18.8 


1819 
-L6 

— L9 

19-67 
— L9 

20.47 
-L6 

21:87 
—0.9 

22:80 
-0.1 

23:28 
0.8 


19:15 
12.6 

20:21 
12.4 

21:26 
12.8 

22:26 
12.5 

23:17 
12.7 


18.09 

— a2 

1B:68 
-0.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  O^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  fa.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  3:47  p.  m. 

0,  new  moon;  }),  1st  quar.;  Oi  'ull  moon;  (•  ^  ^^u^*;  B,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  «mth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Time  and  Height  of  High  and 
Low  water. 


1:29 
18.6 

2:06 
18.8 

2:46 
18.9 

8:26 
18.9 

4:07 
18.7 

4:48 
18.6 

6:80 
18.1 

6:16 
12.8 

0:60 
8.1 

1:47 
8.6 

2:46 
8.7 

8:47 
8.7 

4:47 
8.4 

6:48 
8.0 

Q-M 
14.6 

1:28 
16.0 

2:10 
16.2 

2:68 
16.8 

8:43 
16.2 

4:28 
14.9 

6:16 
14.2 

6.-07 
13.6 

0:60 
2,7 

1:60 
8.6 

2:64 
4.1 

8:68 
4.8 

4:67 
4.2 

6:47 
8.9 

0:27 
12.9 

1K)7 
18.4 

1:48 
13.8 


7:30 
8.2 

8:10 
3.0 

8:50 
2.9 

9:82 
2.8 

10:16 
2.6 

10:69 
2.6 

11:44 
2.8 

12:82 
2.1 

7.-06 
12.6 

7:58 
12.4 

8:58 
12.6 

9:60 
12.8 

10:40 
18.2 

11:40 
18.8 

6.*86 
2.4 

7:24 
1.9 

8:18 
L4 

9Ktt 
LO 

9:62 
0.8 

10:42 
0.7 

U:80 
0.9 

12:28 
1.0 

6:68 
18.1 

7:64 
12.6 

8:62 
12.4 

9:50 
12.4 

10:46 
12.6 

11:87 
12.9 

6:32 
8.4 

7:12 
8.0 

7:60 
2.5 


13:28 
18.2 

14:06 
18.0 

14:47 
12,7 

16:80 
12.6 

16:14 
12.2 

muz 

12,0 

17:62 
12.0 

18:44 
11.9 

18:26 
1.8 

14:20 
1.8 

16:17 
0.7 

16:18 
0.0 

17K)7 
-0.7 

18.-00 
— L8 

12:82 
14.2 

1826 
14.6 

14:17 
14.7 

16:08 
14.7 

16KX) 
14.8 

16:68 
18.9 

17:46 
18.8 

18:46 
12.6 

18:20 
1.2 

14:17 
1.8 

16:14 
1.8 

16K)9 
LI 

17K» 
0.8 

17:48 
0.6 

12:28 
18.0 

18:06 
13.2 

13:48 
18,8 


19-.36 
—0.8 

20:17 
—0.1 

21:00 
0.8 

21.42 
0.8 

22K)7 
L4 

23:11 
2.0 

23:68 
2.6 


19:44 
12.0 

20:47 
12.2 

21:49 
12.6 

22:48 
18.2 

28:42 
18.9 


18:61 
— L7 

19:42 
— L8 

20A1 
— L6 

21:20 
— LO 

22:18 
-0.2 

28.<n 
0.8 

28:67 
L7 


19:60 
12.1 

20:66 
1L8 

22.-00 
1L7 

22:67 
12.0 

23:46 
12.4 


18:38 
0.2 

19:16 
0.0 

19:67 
0.0 


1 

Day  oX— 1 

W. 

Th 

Mo. 
1 

F 

2 

E 

8 

3 

S 

4 

M 

6 

(C 

Tu 

6 

W 

7 

Th 

8 

F 

9 

N 

8 

10 

S 

11 

P 

M 

12 

• 

Tu 

13 

W 

14 

Th 

16 

E 

F 

16 

8 

17 

H 

18 

M 

19 

l^ 

Tu 

20 

W 

21 

8 

Th 

22 

F 

23 

8 

24 

A 

8 

25 

M 

26 

Tu 

27 

o 

W 

28 

Th 

29 

E 

F 

30 

8 

31 

AUGUST. 


Time  and  Height  of  High  and 
Low  Water. 


2:20 
14.2 

2:57 
14.8 

3:84 
14.2 

4:10 
18.8 

4:51 
14.4 

6:36 
12.9 

0:10 
8.2 

1:0b 
8.8 

2:12 
4.2 

8:28 
4.2 

4:80 
8.7 

6:28 
8.0 

0:17 
14.2 

1:04 
14.9 

1:48 
16.4 

2-M 
16.6 

8:16 
16.6 

4:00 
16.0 

4:48 
14.4 

6:28 
18.6 

0:18 
8.2 

1:18 
4.2 

2,-24 
4.7 

8:88 

4.7 

4:40 
4.4 

6:80 
8.8 

0:08 
12.8 

0:40 
18.6 

1:16 
14.1 

1:50 
14.6 

2:25 
14.6 


8:27 
2.1 

9:06 
L8 

9:48 
L6 

10:23 
L3 

U:04 
L2 

11:63 
L4 

6:22 
12.4 

7:17 
12.1 

8:18 
12.0 

9:28 
12.8 

10:28 
18.0 

1127 
18.8 

6:20 
2.0 

7K)6 
LI 

7:64 
0.8 

8:40 
-0.2 

926 
—0.4 

10:12 
-0.8 

10:67 
0.1 

11:47 
0.7 

620 
12.7 

7:17 
12.0 

822 
1L7 

927 
1L7 

1028 
12.0 

11:22 
12.5 

6:12 
3.0 

6:48 
2.8 

7:24 
L6 

7:58 
LO 

8:33 
0.6 


14:28 
13.8 

16:06 
13.8 

16:48 
13.2 

16'.83 
18.0 

17:15 
12.8 

18K)9 
12.4 

12:46 
L4 

13:46 
L8 

14:48 
LO 

16:50 
0  6 

16:48 
—0.1 

17:44 
—0.8 

12:22 
14.6 

18:14 
16.1 

14.-06 
16.6 

14:61 
16.4 

16:88 
16.1 

1626 
14.6 

17:17 
18.6 

18:12 
12.6 

12:42 
L8 

18:42 
L8 

14:44 
2,0 

16:44 
2.0 

16:40 
L6 

1727 
LI 

12K)8 
18,1 

12:48 
13.6 

1328 
18.9 

14:06 
14.1 

14:44 
14.2 


20:88 
0.2 

21:18 
0.6 

21:57 
LI 

22:87 
L7 

28:22 
2.3 


19:10 
12.1 

20:16 
12.0 

21.26 
12.2 

2229 
12,7 

2326 
13.4 


18:86 
— L8 

1926 
— L6 

20:16 
— L4 

21H)2 
— LO 

21:48 
—0.2 

22:88 
0.8 

2821 
2.1 


19:14 
1L8 

2028 
U.8 

21:82 
U.2 

22:88 
1L6 

2322 
12.2 


18:18 
0.7 

18:56 
0.8 

19:36 
0.2 

20:12 
0.2 

20:49 
0.5 
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Time  and  Height  of  High  and 
Low  water. 


8K)1 
14.4 

3:37 
14.0 

4:18 
18.6 

4:56 
12.8 

5:42 
12.2 

0:36 
4.1 

1:50 
4.6 

3:08 
4.3 

4:18 
8.6 

6:1^ 
2.4 

6:02 
L2 

0:40 
16,0 

1:22 
16.6 

2:06 
16.7 

2:46 
16.6 

8,26 
14.9 

4.-07 
14.1 

4:62 
18.1 

6:42 
12.2 

0:40 
4.6 

1:56 
4.9 

8:14 
4.7 

4:16 
4.1 

6:02 
8.8 

6:42 
2.4 

18.7 

0:48 
14.2 

1:20 
14.6 

1J» 
14.6 

227 
14.4 


9:10 
0.4 

9:50 
0.4 

10:82 
0.6 

11:19 
0.9 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.4  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  Oi>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  ^^11  moon;  (C.  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;,  A,  P.  moon  in  apogee  or  perigee. 
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1:29 
8.6 

1:52 
8.7 

2:16 
8.9 

2:49 
4.2 

8:40 
4.6 

4:68 
4.9 

6:18 
6.6 

OJK) 
2.6 

I'M 
2.8 

2:26 
2.0 

8:11 
1.8 

1.6 

0:00 
8.9 

0:32 
4.1 

IKM 
4.8 

1:42 
4.4 

218 
4.6 

8K)6 
4.6 

4:14 
4.6 

6:48 
4.7 

6:46 
6.0 

0:44 
2.4 

1:81 
2.2 

2:06 
2.0 

2:66 
1.8 

8:80 
1.6 

4:11 
L4 

4:52 
1.2 


4:11 
2.1 

4:53 
2.0 

6:86 
2.0 

6:84 
L9 

7:53 
L7 

9:19 
L4 

10:51 
1.0 

12:10 
0.4 

13:16 
-0.8 

14:10 
—0.8 

7:19 
6.1 

8:16 
6.7 

9.06 
7.0 

10:66 
7.0 

10:46 
6.7 

4:49 
L4 

6:46 
1.4 

6:52 
1.4 

8:16 
1.4 

9:64 
1.8 

11:29 
1.0 

12:66 
0.6 

18:62 
0.8 

14:80 
0.1 

7:42 
6.4 

8:19 
5.7 

8:58 
6.0 

9:26 
6.0 

10.-00 
6.9 

10:83 
5.6 

11K)6 
6.0 


10:47 
6.0 

11:20 
6.6 

11:64 
6.0- 

12:30 
4.8 

13K)9 
3.5 

14K)7 
2.8 

15:42 
2.1 


21:88 
2.6 

21:48 
2.8 

14:66 
— L2 

16:40 
—1.8 

16:19 
—1.2 

16:56 
-0.9 

17:84 
-0.6 

11:82 
6.1 

12:19 
6.2 

18.D9 
4.1 

UM 
8.2 

16:46 
2.4 


21.-06 
2.5 

2124 
2.8 

21:48 
8.0 

14:66 
—0.1 

16:24 
-0.1 

15:60 
-0.1 

16:18 
0.0 

16:38 
0.1 

17K» 
0.3 

17:25 
0.6 


17:68 
0.0 

18:22 
0.2 

18:45 
0.5 

19:10 
0.7 

19:29 
1.1 

19:49 
L4 

19:49 
L8 


28:24 
2.5 


22KH 
8.1 

22:30 
8.8 

22:58 
8.6 

28:28 
8.7 


18:12 
0.0 

18:45 
0.5 

19:15 
1.1 

19:60 
1.6 

20:10 
1.9 


22:80 
2.4 

28:44 
2.6 


21:68 
8.2 

22:17 
8.3 

22:38 
8.5 

23.'00 
8.7 

^:19 
3.8 

23:42 
8.9 


SEPTEMBER. 


a 
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N 


s 


E 
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Day  of— 


W.  Mo. 


s 

M 
Tu 
W 
Th 

F 

8 

M 


s 
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M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

8 

7 

S 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

8 

14 

8 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

8 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


0:00  5:89  11:45      17:47 

4.1  1.1  4.3  0.9 

0:18  6:82  12:80      18K)6 

4.2  0.9  8.6         1.2 

0:40  7:89  13:20      18:16 

4.4  0.8  2.9         1.6 

1K)7  9K)7  14:89      18:10 

4.6  0.7  2.2          L9 

1:47  10:87 

4.6  0.4 

2:46  11:56 

4.8  0.0 

4:18  18:00  21:26      23:25 

5.0  —0.5  3.0  2.9 

6:00  18:50  21:19    .    .    . 

6.4  —0.8  8.2    ..    . 

0:46  7:14  14:80      21:82 

2.6  6.0  —0.9         8.4 

1:85  8:15  16:10      21:51 

2.1  6.4  —0.9  8.7 

2:26  9KX>  16:46      22:15 

1.6  6.6  —0.6         4.1 

8H)6  9:50  16:18      22*.88 

1.2  6.8  —0.2  4.4 

4HX>  10:86  16:48      28K» 

0.9  6.8  0.2         4.7 

4:48  11:28  17:18      28:80 

0.7  6.0  0.7         4.9 

6:48  12:16  17:40    .    .    . 

0.6  4.2  1.2    ..    . 

0:06  6:42  18:06      18:06 

6.0  0.7  8.8  1.7 

0:40  7:68  14:17      18:12 

4.9  0.8  2.6  2.0 

1:16  9:24 

4.8  0.8 

1:66  11:00 

4.6  0.7 

2:56  12:18 

4.5  0.5 

4:86  18:12  21K)2      23:86 

4.6  0.4  8.1  2.9 

6:18  13:45  21:07    .    .    . 

4.7  0.2  8.8    ..    . 

0:86  7:10  14:12      21:18 

2.6  6.0  0.2         8.6 

1:20  7:58  140)7      21:80 

2.1  6.2  0.1  8.7 

2K»  SM  15KX)      21:46 

L7  6.4  0.2         4.0 

2:45  9:06  16:26      22:06 

1.8  6.8  0.8  4.8 

8:20  9:46  16:46      22:20 

0.9  5.1  0.6        4.6 

4:06  10:28  16:12      22:89 

0.5  4.7  0.7         4.8 

4:48  11:02  16:36      28.-00 

0.8  4.1  1.0         5.0 

6:86  11:64  16:54      28:20 

0.1  8.6  1.4         6.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  £.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  }).  Istquar.;  O*  ^^11  moon;  ^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE.                                 1 
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Time  and  Height  of  High  and 
Low  water. 
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6.0 

4:42 
6.1 

5:38 
6.2 

6:26 
6.4 

1:01 
2.9 

1*.68 
8.1 

2:50 
8.2 

8:86 
8.2 

4:18 
8.2 

4:66 
8.1 

0:37 
6.8 

1:20 
6.8 

2:06 
6.2 

2-.63 
6.1 

8:42 
6.8 


8:17 
8.6 

9:46 
.   8.6 

U:80 
8.2 

6:42 
6.8 

7:30 
6.6 

8:12 
7.0 

8:60 
7.8 

925 

7.8 

10:00 
8.0 

10:83 
8.1 

6:17 
8.3 

6:45 
8.8 

6:19 
3.4 

6:58 
8.4 

7:43 
8.8 

8:87 
8.8 

9:42 
8.2 

10:58 
8.0 

12:00 
2.6 

12:59 
1.8 

7:18 
6.7 

8K)2 
7.1 

8:44 
7.4 

926 

7.8 

10:10 
8.1 

10:56 
8.8 

5:40 
8.0 

6:25 
2.8 

7:17 
2.8 

8:18 
2.6 

920 
2.6 


1422 
7.0 

16:48 
6.4 

1728 
6.8 

12:60 
2.8 

13:50 
L3 

14:42 
0.4 

15.28 
-0.4 

16:10 
— LO 

16:47 
— L3 

1724 
— L8 

UKT? 
8.1 

U:42 
7.9 

12:19 
7.6 

12:58 
7.2 

18:42 
6.7 

14:34 
6.8 

15:86 
5.8 

16:51 
6.6 

18:18 
6.6 

19:81 
6.7 

18:56 
LO 

14:45 
0.2 

16:31 
—0.6 

16:15 
— L2 

16:58 
-L6 

17:43 
— L7 

11:38 
8.6 

12.27 
8.2 

1828 
7.9 

14.24 
7.4 

15:87 
6.8 


21.26 
0.4 

22:48 
1.0 


18:57 
6.5 

20:12 
6.9 

21:14 
7.3 

22KK 

7.1 

22:54 
6.9 

28:85 
6.7 


17:58 
— L2 

18:80 
—0.8 

19106 
-0.4 

19:42 
0.1 

20:20 
0.6 

21K)6 
L2 

22KK) 
L7 

22:55 
2.3 

28:66 
2.6 


a0:88 
5.9 

21:83 
6.1 

2225 
6.2 

23:10 
6.4 

23:54 
6.4 


18'.S0 
— L6 

19:17 
—LI 

20:07 
—0.4 

21 KX) 
0.8 

21:67 
L4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  helgnts,  in  feet  and  tenths,  are  reckoned 
from  Sfean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  4.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Singapore  Mean  Local  Civil  for  the  meridian  106^  51'  E. :  0^  is  midnight,  12^  is  noon;  all  hours  len  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance, 
15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Ot  toll  moon;  Ci  8d  quar.;  £,  moon  on  the  equator;  N,  B,  moon  farthest  north  or  soath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


i 


N 

9 


Day  of— 


W. 


E 


s 

A 


E 


N 


M 

Tu 

W 

Th 

F 

S 

M 

Tu 
W 

Th 
F 
8 
H 
M 

Tu 
W 

Th 
F 
S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Helshtof  High  and 
Low  water. 


8:24 
2.8 

8:40 
2.6 

9:06 
2.9 

9:48 
8.1 

10:20 
8.2 

10A7 
8.1 

11:80 
2.9 

11:54 
2.5 

12:00 
2.1 

1.7 

9K)7 
1.7 

8:29 
1.8 

8:28 
2.0 

8:89 
2.2 

8:58 
2.8 

9:09 
2.8 

9:28 
2.8 

9:88 
2.4 

9:54 
2.4 

10:12 
2.4 

10:82 
2.« 

10:46 
2.8 

IIKW 
2.1 

10:56 
1.9 

10:24 
1.6 

9:01 
1.5 

7:55 
1.6 

7:80 
1.8 

7:34 
2.1 

7:55 
2.5 

8:24 
2.8 


18.-05 
-0.8 

18:80 
—0.6 

19K» 
-0.8 

19:89 
-0.9 

20:18 
—0.9 

20:56 
-0.8 

21:82 
-0.6 

22:00 
-0.4 


2221 
—0.1 

22:29 
0.1 

22:00 
0.8 

18.-24 
0.2 

17:45 
—0.1 

17:66 
-0.4 

18:18 
-0.5 

18:42 
—0.6 


19:09 
-0.6 

19:84 

-a5 

19:54 

— a4 

20:12 
-0.4 

20:28 
-0.8 

20:41 
—0.2 

20:58 
-0.1 

21:06 
0.1 


21K)0 
0.8 

19:55 
0.4 

17:82 
0.2 

16:47 
—0.1 

16:54 
-0.4 

17:18 
—0.7 

17:50 
—0.8 


FEBRUARY. 


P 

o 


£ 


£ 


N 


Day  Of— 


W. 


i 


Th 
F 

S 

s 

M 

Tu 
W 

Th 

F 

S 

8 

M 

Tu 
W 

Th 
F 
S 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Time  and  Height  of  High  and 
Low  Water. 


8:59  18:24 

8.0  -0.9 

9:3l  18:56 

8.0  —0.8 

10:09  19:24 

8.0  —0.7 

10:42  19:48 

2.8  —0.4 

U:07  20:00 

2.4  -0,2 

11:20  20:01 

2.0  0.1 

10:58  19:46 

1.6  0.8 

9:02  18:40 

1.4  0.8 

7:15  16:57 

L5  0.2 

7:18  1658 

L7  —0.1 

7:40  16:29 

L9  —0.8 

8:08  16:49 

2.0  —0.4 

8:28  17:18 

2.1  -0.5 

8:48  17:89 

2.1  -0.5 

9:06  18:08 

2.2  —0.4 

9:28  18:24 

2.2  —0.8 

9:38  18:89 

2.2  -0.2 

9:51  18:48 

2.2  —0.1 

lOHW  18:44 

2.1  0.0 

10:22  18:41 

1.9  0.1 

10:81  18:35 

1.7  0.8 

10:25  18:10 

1.4  0.4 

2:86  4:04  9K)6      17:18 

LI  LO  L2         0.4 

4:84  15:59 

L8  0.2 

5:24  15:81 

L6  -0.1 

6.-05  15:40 

L9  —0,4 

6:45  16:08 

2.2  —0.7 

7:27  16:82 

2.5  -0.8 

8:05  17:04 

2.7  —0.8 


MARCH. 


a 

8 


o 


£ 


s 

A 


f 


N 


Day  of— 


W. 


Mo. 


F 

1 

8 

2 

8 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

8 

9 

S 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

S 

16 

s 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

8 

23 

8 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

8 

30 

8 


31 


Time  and  Hel^t  of  High  and 
Low  Water. 


8:42  17:88 

2.7  —0.6 

9:17  17:66 

2.6  -0.4 

9:52  18:06 

2.4  —0.2 

0:47  2:14  10:18      18:11 

0.7  0.6  2.1         0.1 

0:27  3:39  10:38      17:50 

0.8  0.7  L7         0.8 

0:82  4:58  10:37      17:84 

LI  0.8  L3         0.4 

0:57  7:07  9:09      16:88 

L8  LO  LI         0.4 

1:22  15:20 

L4  0.2 

2K)0  14:58 

L5  —0.1 

5.H)5  14:50 

L6  —0.8 

6.-25  15:20 

L7  -0.4 

7:18  15:41 

L8  -0.4 

7:47  16:05 

L9  -0.4 

8:18  16:28 

L9  -0.8 

8:82  16:48 

L9  —0.2 

8:49  16:59 

L9  -0.1 

9:08  17K)0  28:56    .    .    . 

1.8  0.1  0.9    ..    . 

2:19  9:20  16:58      23:28 

0.8  L7  0.2         LO 

8:15  9:41  16:48      28:18 

0.8  L5  0.8         LI 

4:14  9:58  16:34      28:19 

0.8  L3  0.4         L8 

5:24  10:10  16:10      28:81 

0.7  LO  0.4         1.5 

7:45  9:15  15:21      28:55 

0.6  0.7  0.4         L7 

14:13 

0.1 

0:34  18:56 

L8  —0.2 

1:50  14:14   ' 

L9  —0.5 

4:25  14:42 

2.0  —0.7 

5:49  15:12 

2.2  —0.7 

6:48  15:42 

2.3  -0.7 

7:87  16:08  ...... 

2.8  —0.5 

8:17  16:25  23:28    .    .    . 

2.1  —0.2  0.9    ..    . 

1:47  8:58  16:31      28KW 

0.8  L9  0.0         LO 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconea 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart*  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106°  53'  E.:  0>^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  wben  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  8:47  p.  m. 

0,  new  moon;  }),  1st  quar.;  Q,  full  moon;  ^,  8d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 


63219*»— 11. 
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APRIL. 


• 

1 

:9 

Day  of— 

W. 

Mo. 

£ 

M 
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o 
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Th 

4 

F 
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S 

6 

s 
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8 

M 

8 

c 

Tu 

9 

A 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

15 
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Tu 

16 
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W 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

N 

M 

22 

P 

Tu 

23 

D 

W 

24 

Th 

25 

F 

26 

S 

27 

E 

s 

28 

M 

29 

Tu 

30 

Time  and  Height  of  High  and 
Low  Water. 


8:10  0:26  16:25      22:55 

0.8  L5  0.8         L2 

4:80  9:68  16:08      28:00 

0.7  1.1  0.4         1.5 

6:01  10K)7  16:20      28:11 

0.7  0.8  0.5         1.7 

14M  28:26 

0.8  1.8 

12:63  28:40 

0.1  L9 

12:54  28:48 

-0.1  1.9 

18:13  28:41 

-0.8  1.8 

18:38  23:28 

-0.8  1.7 

14:05  28H)9 

-0.4  1.6 

2:89  5:40  14:82      28:08 

'    L5  1.6  -0.4         L5 

2:25  6:85  14:55      23K)5 

1.4  1.6  -0.8         1.4 

2:90  7:10  15:12      28:05 

L8  1.6  -0.2         1.3 

2:42  7:38  15:22      22:58 

L2  L5  0.0         L8 

2:59  7:59  15:22      22:82 

LI  L4  0.1         L3 

8:30  8:22  15:12      22:18 

LO  L2  0.8         L8 

4:12  8:51  14:58      22:05 

0.8  LO  0.4         L5 

5:10  9:24  14:35      22:12 

0.6  0.8  0.4         L8 

6:25  10:12  18:57      22:27 

0.4  0.5  0.4         2.0 

8:20  22:58 

0.2  2.2 

11:05  28:28 , 

-0.1  2.8 

11:48 

-0.8 

0:12  12:82 

2.8  -0.6 

1:13  13:11 

2.8  -0.7 

2:50  13:47 

2.2  -0.7 

4:86  14:17 

2.1  -0.6 

5:52  14:41  23:23    .    .    . 

L9  -0.4  L3    .    .    . 

1:55  6:50  14:53      22:28 

L8  L7  -0.1         L3 

2:54  7:40  14:54      22:08 

LO  L8  0.1         L4 

4:22  8:23  14:34      22:02 

0.8  LO  0.4         L6 

6.-00  9:14  18:42      22:04 

0.6  0.7  0.4         L9 


MAY. 
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Day  of— 
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W 
Th 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Hei^t  of  High  and 
Low  Water. 


8:25 
0.8 

9:34 
0.0 

10:12 
-0.2 

10:48 
-0.3 

11:16 
-0.4 

11:50 
-0.4 

12:24 
-0.4 

12:53 
-0.4 

18:18 
-0.8 

18:40 
-0.2 

18:58 
-0.1 

18:52 
0.1 

18:88 
0.3 

5:48 
0.5 


22:07 
2.0 

22:20 


2.2 

22:84 
2.2 


22:46 
2.2 


28K)0 


2.1 

28.-05 
2.0 

2SK)6 


L8 

22:88 
L7 


22.-20 


L6 

22:06 
1.6 


21:55 


1.6 

21:40 
L6 


21:24 


1.7 


7K)0 
0.6 


18.-07 
0.4 


21:17 
L8 


6:28 
0.3 

7:18 

9:40 
0.5 

21:87 

12:18 
0.4 

21:20 
2.1 

• 
N 

0.0 

2.8 

p 

7'.58 

22:04 

—0.2 

2.6 

8:47 
—0.5 

22:88 
2.7 

9:46 

28:22 

—0.6 

2.7 

10:40 
-0.7 

«        »        • 

0H)8 

11:80 

2.7 

-0.8 

0-.55 
2.5 

1:40 
2.2 

12:12 
-0.7 

12:46 
—0.6 

I 

2:17 
L8 

13:28 

18:12 
-0.4 

21:85 

22:37 
L5 

—0.1 

1.6 

18:15 

2120 

0.2 

1.7 

12:38 
0.4 

21:17 
1.9 

7:24 

21:22 

0.1 

2.1 

7:45 

21:26 

S 

-0.2 

2.8 

O 

8:15 

21:37 

—0.4 

2.8 

8:42 

21:50 

-0.5 

2.4 

JUNE. 


i 


8 


B 


Day  of— 


W. 


s 

M 
Tu 
W 
Th 
F 
8 

M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 

Th 
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S 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


9:10  22:10 

-0.6  2.4 

9:85  22:80 

-0.5  2.8 

10:06  22:48 

-0.5  2.2 

10:87  2»M 

-0.4  2.1 

11:06  28.-02 

-0.4  2.0 

11:86  22:88 

-0.3  L8 

12:00  21:54 

-0.2  L7 

12:18  21:28 

-0.1  L7 

12:20  21K)0 

0.1  L7 

12KI8  90:44 

0.8  1.8 

10:60  20:85 

0.8  2.0 

6:84  20:87 

0.0  2.2 

6:40  20:58 

-0.8  2.5 

7.-08  21:24 

-0.6  2.7  .....    . 

7:88  21:58 

-0.7  2.9 

8:15  22:38 

-0,8  8.0 

9.-00  28:20 

-0.9  2.9 

9:48  28:58 

-0.8  2.7 

10:25 

-0.7 

0:28  11:02 

2.4  -0.5 

0:87  11:27  22:48    .    .    . 

2.0  —0.2  1.6    ..    . 

11:38  20:58 , 

0.0  L6 

11:24  20:80 

0.8  1.8 

7:08  20:88 

0.2  2.0 

6:22  20:43 

-0.1  2.2 

6:38  20:53 

-0.4  2.3 

7:08  21K)8 

-0.6  2.4 

7:30  2122 

-0.6  2.4 

7:55  21:38 

-0.6  2.4 

8:18  22:00 

-0.6  2.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.9  foot  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (- )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  lOBf^  58^  B.;  O^is  midnight,  12>>  is  noon;  all  hours  leas  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  whendiminiBhed  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.m. 

#,  new  moon;  3),  Ist  quar.;  Oi  ^ull  moon;  Ct  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 


BATAVIA  (Tandjong  Priok),  JAVA,  1912. 
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'rom  Wean  Lower  Low  Waier,  wElch  ta  approiimateiy  the  datum  of  soundingB  on  the  Adinlrall> 
a  0.9  loot  below  mean  sea  level.  To  and  the  depth  of  water,  add  the  tabular  helgbl  lo  the  bou 
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BATAVIA  (Tandjong  Priok),  JAVA,  1912. 
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Time  and  Height  of  High  and 
Low  Water. 


NOVEMBER. 


i 


1:85     12:06 

-0.1  2.0 

1:28      12:68 

—0.3  2.0 

1:44  14:43 

-0.6  2.1 

2:11  16:42 

—0.8  2.2 

2:88  17:53 

—0.9  2.3 

8:06  18:44 

3-30  19:27 

—0.6  2,1 

3:44  11:12  18:44      20:08 

—0.4  1.1  1.0         1.8 

8:48  10:43  15:14      20:44 

—0.1  1.2  0.9         1.4 

3:42  10:87  16:44      21:08 

0.2  1.4  0.8         1.0 

3-20  10:43  18:43      21:05 

0.8  1.7  0.6         0.7 

2:35  10:55 

0.3  1.9 

1:17  11:15 

0.1  2.1 

0-22  11:35 

—0.1  2.2 

0:25  11:48 

—0.4  2.1 

0:48  11:55 

—0.5  2.0 

1:15  11:47 

-0.6  1.9 

1:40  11:22 

—0.6  1.7 

2:03  11:02  15:10      17:18 

—0.6  1.6  1.5         1.6 

2:25  10:55  15:14      18:10 

—0.4  1.6  1.4         1.5 

2:40  10:52  15:46      18:33 

-0.8  1.6  1.3         1.4 

2:52  10:45  16:12      18:50 

—0.1  1.6  1.2         1.3 

2:45  10:32  16:57      19:15 

0.0  1.6  1.0         1.1 

2:28  10:15 

0.2  1.6 

2.-06  10:02 

0.8  1.7 

1:87  10:05 

0.8  1.9 

1:03  10:16 

0.2  2.2 

0:05  10:88  23:82    .    .    . 

0.0  2.3  —0.2    .    .    . 

11:12  28:45 

2.5  —0.5 , 

11:48 

2.5 

0:15  12:40 

—0.7  2.5 
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Time  and  Height  of  High  and 
Low  Water. 


0:46     18:45 

—0.8        2.8 

1:18  lo.id  •••■•■ 

—0.9        2.2 

1:48      16:42 

—0.8        2.0 

2:10     17:45 

—0.6        1.7 

2:23  10:20     14:50      18:35 

—0.8  1.4        1.2         L8 

2:24  9:57      160^5      19:16 

0.0  L6        0.8         0.9 

2K)5       9:48 

0.2        1.8 

1:22  9:52     28:17    .    .    . 

0.8  2.0        0.1    ..    . 

10:00     21:43 

2,2     —0.2 

10:20     22:06 

2.4  —0.4 

10:38      22:35 

2.5  —0.5 

10:58     23:05 

2.4     —0.6 

11:14     23:36 

2.8     —0.6 

U:28 

2.2 

0:06     11:24 

—0.6        2.0 

0:34      10:58 

—0.6        1.9 

1:00     10:28 

—0.6        1.8 

1:17     10:12 

—0.8        1.8 

1:27  9:57    ...••• 

-0.2        1.8 

1:25       9:46 

0.0  L8   .....    . 

1H)4  9:83   .....    . 

0.2        L8 

0:27  9:23     21:25    .    .    . 

0.2  2.0        0.2    ..    . 

9:23     20:55 

2.2        0.0 

9:85     20:44 

2.4     —0.3 

9:58     21:08 

2.6  —0.5 

10:80     21:45 

2.8  —0.7 

11:08     22:80 

2.9  —0.8 

11:48     23:13 

2.8     —0.8 

12:30     28:68 

2.7  —0.8 

2.4 
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Time  and  Height  of  High  and 
Low  Water. 


0:24  18:87  .    .    . 

-0.7  2.1  .    .    . 

0:50  12.-00  .    .    . 

—0.6  L7   .    .    . 

1:02  9:50   ..    . 

—0.2  L6  .    .    . 

IKW  9:21   ..    . 

0.0  L8   .    .    . 

0-.a0  9:13      19:53 

0.2  2.0        0.1 

9:18  19:40   .    .    . 

2.8  —0.2   .    .    . 

9:80  20:03   .    .    . 

2.4  — 0.5   .    .    . 

9:45  20:34   .    .    . 

2.5  —0.6   .    .    . 

10K)4  21:00   .    .    . 

2.6  -0.6    .    .    . 

10:24  21:30   .    .    . 

2.6  —0.6    .    .    . 

10:43  22:02   .    .    . 

2.6  -0.6   .    .    . 

UKM  22:30   .    .    . 

2.4  -0.5    .    .    . 

11:14  22:58   .    .    . 

2.3  —0.5   .    .    . 

11:16  23:28   .    .    . 

2.1  —0.4   .    .    . 

10:55  23:46   .    .    . 

2.0  —0.3   .    .    . 

10:11 

1.9 

0:02  9:34   ..    . 

—0.1  L8   .    ,    . 

O.-OS  9:12     23:42 

0.1  L8        0.2 

9:00  22:15   .    .    . 

1.9  0.3   ..    . 

8:48  18:56   .    .    . 

2.0  0.0   ..    . 

8:48  18:54    .    .    . 

2.8  -0.8   .    .    . 

9:00  18:09  .    .    . 

2.5  — 0.5   .    .    . 

9:24  19:36   .    .    . 

2.8  -0.7   .    .    . 

9:55  20:11   .    .    . 

2.9  -0.8   .    .    . 

10:80  20:48   .    .    . 

8.1  -0.8   .    .    . 

11:04  21:28   .    .    . 

8.1  —0.8   .    .    . 

11:44  22m   .    .    . 

2.9  —0.7   .    .    . 

12:11  22:44   .    .    . 

2.6  — a5   .    .    . 

12:80  23:10   .    .    . 

2.2  -0.8   .    .    . 

11:54  23:25   .    .    . 

L8  0.0   ..    . 

9:82  23:14    .    .    . 

L6  0.2    ..    . 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0. 9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil  for  the  meridian  106°  53'  £.;  O^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12give  the  times  after  noon;for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon:  ^,  Ist  quar.:  O.  ft^H  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


MANILA  (PuiglUTW  Entrance),  PHIUPPINE  ISLANDS,  1912. 
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MANILA  (Paaig  River  Entrance),  PHILIPPINE  ISLANDS,  1912. 
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Time  and  Height  of  High  and 
Low  Water. 


4:40  .   11:00  16:12      22:84 

0.0  1.9  0.9         2.6 

5:02  11:09  17:22      28:38 

0.4  2.3  0.2         2.3 

5:18  11:27  18:18    .    .    . 

0.8  2.8  —0.2    .    .    . 

0:41  527  11:51      19:11 

2.0  1.1  3.2     —0.6 

1:38  5:29  12:18      20:00 

1.6  1.2  3.6      —0.7 

2:40  5:15  12:45     20:51 

1.3  1.2  3.9      —0.8 

8:58  5:06  13:13      21:41 

1.2  1.1  4.0      —0.8 

18:43  22:34 

8.9  —0.7 

14:18  23:30 

3.8  —0.5 

14:46  .    .  * 

3.5 

026  1528 

—0.4  3.2 

124  16:18 

—0.2  2.9 

2:16  17:41 

—0.1  2.5 

8:56  10:14  13:44      19:51 

0.1  1.7  1.5         2.3 

8:31  10:27  1529      2120 

0.3  1.9  L3         2.2 

8:59  10:31  16:81      22:31 

0.5  2.1  0.8         2.0 

421  10:45  17:25      23:87 

0.8  2.5  0.3         1.9 

4:36  11:03  18:15    .    .    . 

LO  2.9  -0.2    .    .    . 

0:88  4:45  1124      19K» 

1.7  1.2  3.4     —0.7 

1:45  4:46  11:51      19:58 

1.5  1.8  8.9      —1.0 

8:00  4:31  12:23      20:51 

1.3  1.2  4.2     —1.8 

12:69  21:47 

4.5  —1.4 

13:40  22:47 

4.6  —1.3 

1425  23:48 

4.4  — L2 

4.1 

0:46  16:14 

—0.9  8.6 

1:40  17:40 

—0.6  3.0 

222  9:45  13:27      19:33 

—0.1  1.7  1.5         2,4 

2:54  9:35  15:34      21:18 

0.3  2.0  1.0         2.0 

3:17  10:00  16:53      22:51 

0.8  2.5  0.8         1.6 
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Time  and  Height  of  High  and 
Low  Water. 


3:-29  10:12  17:63    .    .    . 

1.1  8.0  —0.3    .    .    . 

0:12  3:20  10:88      18:40 

1.4  1.2  3.6     —0.7 

1:87  8:13  11:10      19:26 

1.4  L8  8.9     —1.0 

11:39  20H)9 

4.1  —1.1 

12:06  20:49 

4.2  —1.2 

12:43  21:80 

4.2  —1.1 

13:14  22:06 

4.1  —0.9 

13:44  22:47 

3.8  —0.7 

14:15  28:26 

8.5  —0.6 

14:50 

8.1 

0:06  15:80 

—0.8  2.7 

0:44  1624 

0.0  2.2 

121  8:50  14:10      18:20 

LS  L9  1.5         1.8 

1:51  9:08  15:46      20:66 

0.6  2.2  1.0         1.6 

2:12  9:21  16:60      22:40 

0.9  2.7  0.4         1.8 

220  9:46  17:42    .    .    . 

1.1  8.1  —0.8    .    .    . 

0:14  2:17  10:14      18:80 

L8  1.2  8.7     —0.8 

10:47  19:20 

4.2  —1.8 

11:24  20K)7 

4.6  — L6 

12:06  20:65 

4.9  —1.8 

12:46  21:40 

4.9  —1  .7 

13:30  2227 

4.7  —1.6 

14:15  28:10 

4.3  —1.1 

16:04  28:60 

3.7  —0.7 

16:00 

8.0 

0:24  7:48  11:38      17:10 

-0.1  L7  L5         2.2 

0:50  8:00  14:88      1921 

0.4  2.2  1.1         L6 

1K)2  8:26  16:89      21:51 

0.8  2.7  0.6         1.1 

1:32  8:57  17:88    .    .    . 

LO  3.2  -0.2    .    .    . 

9:29  18:22 

3.6  —0.7 

10:00  19:00 

4.0  — LO 
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Time  and  Heiehtof  High  and 
Low  water. 


10:40  19:88 

4.2  — L8 

11.16  20:05 

4.4  — L8 

11:60  20:86 

4.4  —1.8 

12:25  21:07 

4.3  — L2 

12:67  21:35 

4.1  —1.0 

13:27  22:00 

8.8  —0.8 

14:00  22:34 

8.4  —0.6 

14:30  28KN) 

3.0  —0.2 

6:40  8:50  16.-00      28.22 

1.7  1.6  2.5         0.1 

6:58  11:25  15:39      23:85 

1.9  L6  L9  0.4 

720  14:19  1620      23:38 

2.3  1.2  1.3         0.6 

7:48  16:30  21.-00      2324 

2.7  0.6  0.9  0.8 

8:20  1720 

8.2  -0.1 

9:00  18:01 

3.8  —0.8 

9:42  18:42 

4.3  — L8 

1026  1924 

4.8  -1.7 

11:11  20H)3 

6.0  — L9 

11:68  20:48 

5.1  — L9 

12:42  21:20 

5.0  — L7 

1827  21:66 

4.6  — L8 

14:18  22:26 

8.9  —0.8 

5:81  7:51  14:57      22:60 

L4  1.8  8.2      —0.2 

6:49  10H)6  16:40      28:06 

L8  1.4  2.3         0.8 

6:16  12:89  16:80      28:00 

2.3  L2  L4         0.6 

6'.51  16:56  19:34      21:80 

2.7  0.6  0.8  0.7 

7:40  17:34 

8.2  —0.1 

8:16  18K)7 

3.6  -0.6 

8:58  18*.86 

8.9  —0.9 

9:42  19«0 

4.2  —1.2 

10:23  19:28 

4.3  —1.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ix>wer  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  Oi>  is  midnight,  12>'  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  16:471* 
3:47  p.m. 

0,  new  moon;  1),  1st  quar.;  Q,  full  moon;  ([,  8d  quar.;  E,  moon  on  the  eqoator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Time  and  Hel|^t  of  Blgh  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


I 


IIKMS  19:60 

4.3  —1.8 

11:38  20:18 

4.8  —1.2 

12:18  20:85 

4.2  —1,0 

12:46  21:00 

8.9  —0.8 

4K)6  5:40  18:17      21:28 

1.8  1.2  8.6      -0.6 

4:16  6*.50  13:46      21:48 

1.4  1.8  8.3      —0.8 

4.-84  8:00  14:15      22:00 

1:6  1:3  2.8         0.0 

5KX)  9:28  14:48      22:04 

1.8  1.8  2.2         0.8 

5:80  11:88  15:06      22:00 

2.8  1.2  1.5  0.5 

5:58  21:48 

2.7  0.5 

6:45  17:40 

8.2  O.l 

7:37  17:42 

8.7  —0.6 

8'.30  18:10 

4.2  —1.2 

9:28  18:41 

4.6  —1.6 

10.16  19:14 

5.0  — L8 

11K)6  19:46 

5.0  — L7 

11:55  20:18 

4.9  -1.5 

12:42  20:47 

4.6  —1.1 

8:18  6:02  18:28      21:12 

1.1  0.9  4.0     —0.7 

3:35  7:26  14:18      21:32 

L5  0.9  8.8     —0.2 

8:58  8:55  14:56      21:43 

1.9  1.0  2.5         0.8 

4:27  10:37  15:84      21:37 

2.3  1.0  1.6         0.5 

5:06  18:10  15:18      21:07 

2.8  0.8  0.9  0.6 

5:53  17K)0 

8.1  0.2 

6:45  17:31 

3.5  —0.3 

7:43  18:00 

8.7  -0.7 

8:38  18:25 

8.8  —0.9 

9:28  18:46 

4.0  —1,0 

10:13  18:05 

4.1  — LO 

10:54  19:20 

4.1  —0.9 

11:30  19:40 

4.0  —0.8 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  water. 


2:15  4:16  12:05      20K)0 

1.1  1.0  8.9      —0.6 

2:20  5:25  12:39      20:20 

1.2  1.0  8.6      —0.4 

2:33  6:20  18:12      20:37 

1.4  0.9  3.3      —0.1 

2:60  7:18  18:48      20:50 

L7  0.9  2.9         0.1 

8K)9  8:21  14:12      20:M 

2.0  0.9  2.3         0.4 

8:32  9:44  14:40      20:60 

2.4  0.9  1.7         0.5 

4K)6  11:46  14:58      20:48 

2.8  0.8  1.0  0.5 

4:51  16:51 

8.2  0.8 

5:52  17:09 

8.6  —0.8 

7K)4  17:26 

4.0  —0,9 

8:12  17:53 

4.4  —1,2 

9:15  18:21 

4.6  —1.4 

10:12  18:49 

4.7  —1,8 

11K)5  19:15 

4.6  —1.1 

1:26  4:12  11:56      19:40 

0.9  0.7  4.8      —0.7 

1:34  5:38  12:44      20:00 

1.2  0.6  3.8      -0.8 

1:58  6:48  18:31      20:18 

1.6  0.5  8.2         0.1 

2:17  7:59  14:17      20:28 

2.1  0.4  2.5  0.5 

2:46  9:12  15K)6      20:26 

2.5  0.4  1.8  0.7 

8:20  10:41  15:55      20K)9 

2.9  0,5  1.1  0.7 

4:02  18:11  17:31      19:28 

3.1  0.4  0.6         0.5 

4:53  16:19 

3.8  0.0 

5:58  17:00 

8.4  -0.3 

7:10  17:80 

8.4  —0.4 

8:17  17:54  ...... 

3.5  —0.5 

9:ld  io:i2  ...... 

3.6  —0.5 

10:00  18:25 

8.6  —0.4 

IKM  2:20  10:45      18:40 

1.1  1.0  3.6      —0.3 

0:89  3:58  11:26      IS:^ 

1.2  0.9  3.6      —0.2 

0:47  4:59  12:01      19:15 

1.4  0.7  3.4         0.0 

1:01  5:51  12:38      19:31 

1.6  0.6  8.2         0.2 


a 

8 


N 


S 


E 

o 


Day  of— 


W. 


§ 

M 

Tu 

W 

Th 

F 

S 

9 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

M 


Mo. 
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10 
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14 
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16 
17 
18 
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20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  w  ater. 

1:17  6:42  18:14      19:42 

1.9  0.4  2.8         0.5 

1:35  7:37  13:51      19:45 

2.2  0.8  2.8         0.6 

1:58  8:40  14:80      19:44 

2.6  0.8  1.7         0.7 

2:30  10:00  15:16      19:37 

8.0  0.8  1.1         0.7 

8:11  11:51  17:01      19:13 

8.8  0.2  0.6  0.5 

4K)5  15:00 

8.6  —0.1 

5:15  16:11 

Si.  o  ~~H/.  0  .     *     I     •     .     « 

6:88  16:48 

4.0  —0.8 

7:uo  17:19  ...... 

4.1  —0.8 

9:09  17:44 

4.1  —0.7 

10:12  18:07  28:48    .    .    . 

4.0  -0.4  1.1    ..    . 

8:46  1]H)7  18:28    .    .    . 

0.6  8.8  —0.1    .    .    . 

0:00  5K)4  12:01      18:45 

L5  0.8  3.4         0.3 

0:21  6:06  12:51      19KX) 

2.0  0.0  2.9  0.6 

0:46  7:10  13:41      19:10 

2.4  —0.1  2.4         0.8 

1:15  8:10  14:30      19:12 

2.9  —0.1  L8  0.9 

1:48  9:15  15:24      19:05 

8.2  —0.1  L8  0.9 

2:24  10:29  16:81      18:50 

8.8  0.0  0.9         0.8 

8KJ7  12:07 

8.4  0.1 

8:58  14:49 

8.3  0.1 

6:06  15:66 

8.2  0.0 

6:31  16:85 

8.1  0.0 

7:49  16:59 

8.0  0.0 

8:55  17:14  28:15    .    .    . 

8.1  0.1  LI    .    .    . 

2:11  9:50  17:29      23:09 

1.1  8.1  0.2         L8 

8:30  10:37  17:45      23:19 

0.8  8.0  0.4         1.6 

4:27  11:21  18:01      28:84 

0.6  2.9  0.6         1.8 

5:18  12:08  18:17      28:52 

0.8  2.8  0.8         2.2 

6:07  12:48  18:27    .    .    . 

0.0  2.5  0.9    ..    . 

0:18  6:59  18:82      18:31 

2.6  —0.2  2.1         LO 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
Is  1,4  feel  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  Oi>  is  midnight,  12)>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
Is  8:47  p.m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Time  and  Height  of  High  and 
LowWater. 


0:89  7:66  14.'28      18:81 

8.0  -0.3  1.7         1.1 

1:10  8:67  15:22     1828 

8.8  —0.8  1.2         1.0 

1:19  10:10  16:54      18:14 

8.6  —0.8  0.9         0.8 

2:85  11:80 

8.8  —0.8 

8:84  13:20 

8.9  -0.4 

4:48  14:60 

3.8  — 0.4  ..,..»    . 

Olio  15:44 

8.6  -0.8 

7:49  16:21  22:15    .    .    . 

8.5  —0.1  1.0    ..    . 

1.-06  9K)7  16:46      22:14 

0.9  8.8  0.2         1.8 

8:10  10:17  17.^      22:32 

0.5  8.1  0.6         1.8 

4:26  11:20  17:22      22:56 

0.1  2.8  0.9         2.3 

6:80  12:17  17:86      28:24 

—0.8  2.5  1.2         2.8 

6:27  18:10  17:44      23:55 

—0.6  2.1  1.3         3.2 

731  14H)2  17:50    .    .    . 

—0.6  1.7  1.8    ..    . 

0:28  8:15  14:56      17:49 

3.5  —0.6  1.4  1.2 

1.-04  9:09  15:55      17:51 

8.6  —0.5  1.1  1.0 

1:48  10:06 

8.6  —0.8 

2:28  11:07 

8.6  -0.1 

8:10  12:14 

8.2  0.1 

4M  18:80 

2.9  0.8 

5:82  14.'83 

2.7  0.4 

7K>4  16:15  21:22    .    .    . 

2.5  0.6  1.3    ..    . 

1:10  8:28  15:45      21:31 

1.2  2.4  0.7         1.6 

2:44  9:35  16:10      21:48 

0.9  2.4  0.9         1.8 

8:47  10:84  16:82      22.-08 

0.5  2.8  1.1         2.1 

4:41  11:27  16:48      22:30 

0.2  2.8  1.2         2.5 

6:32  12:20  17:00      22:56 

—0.2  2.1  1.4         2.9 

6:23  13:12  17^)6      28:27 

—0.5  1.9  1.4         3.3 

7:15  14.'09  17K)6    .    .    . 

—0.8  1.6  1.4    ..    . 

0:06  8K)9  15:12      17:07 

3.7  —0.9  1.3         1.2 

0:42  9.'07 

4.0  —0.9 
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Time  and  Height  of  High  and 
Low  Water. 


1:26  10:07 

4.1  —0.8 

2:17  11:11    

4.1  —0.6 

8:16  12:21 

3.8  -0.4 

4:28  13:22 

8.4  0.0 

6:01  14:16  20:20    .    .    . 

3.0  0.8  1.2    ..    . 

0:18  7:42  14:54      20:32 

1.0  2.6  0.7  1.6 

2:26  9:16  15:20      21  .-00 

0.6  2.4  1.1         2.1 

8:48  10:48  15:38      21:81 

0.1  2.1  1.4         2.6 

4:66  11:56  16£1      22.-05 

-0.4  1.9  1.6         8.1 

6:51  18:01  15'.58      22:42 

-0.7  1.7  1.6         3.6 

6:44  14:02  15:54      28.'20 

-1.0  1.6  1.5         3.7 

7:28  28:56 

—1.0  3.9 

—1.0 

0:36  8:54 

3.8  —0.8 

1:15  9:84 

8.7  -0.6 

1:54  10:14 

3.4  -0.2 

2:34  10:57  17:46      19:61 

8.1  0.1  1.2  1.1 

8:22  11:87  18:22      21K)9 

2.7  0.4  1.8  1.2 

4:20  12:22  18:57      23:16 

2.4  0.6  1.6         1.2 

5:58  18:06  18:80    .    .    . 

2.0  0.9  1.7    ..    . 

1:26  7:52  18:45      20:00 

1.0  1.8  1.1         2.0 

2:54  9:31  14:11      20:32 

0.7  1.7  1.4         2.3 

4.^  10:56  14:85      21:02 

0.2  1.7  1.5         2.7 

4:66  12:11  14:35      21:38 

—0.3  1.7  1.6         8.2 

5:47  22:17 

—0.7  3.6 

6:37  23:00 

—1.1  4.0 

7:85  28:48 

—1.8  4.8 

8:12 

—1.4 

0:81  9:00 

4.4  —1.8 

1:20  9:47 

4.8  —1.0 
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Time  and  Height  of  High  and 
Low  Water. 


2:11 
4.0 

8:06 
8.6 

408 
2.0 

6:46 
2.8 

1:15 
0.7 

8H)6 
0.2 

4:27 
—0.8 

6:26 
-0.8 

6:11 
—1.0 

6:40 
—1.2 

726 
—1.2 


8K)0 
—1.0 


0:20 
8.8 

1:59 
8.6 

VJSTf 
3.3 

2:15 
2.9 

2:49 
2.6 

8:83 
2.1 

4:87 
1.7 

1:17 
0.8 

8K)1 
0.3 

4:16 
-0.2 

5:11 
-0.7 

6:57 
—1.1 

6:40 
—1.4 

722 
—1.6 

8:01 
—1.5 


029 
4.4 

1:20 
4.1 

2:10 
8.6 

8:04 
2.9 


10:38 
—0.6 

11:16 
—0.1 

11:56 
0.4 

1225 
0.9 

7:49 
1.8 

10:82 
1.6 

20:48 
8.8 

2129 
8.6 

22:18 
8.8 

28a» 
8.9 

28:40 
3.9 


1709 
1.1 

17:40 
1.2 

18:06 
1.5 

18:80 
1.9 

12:42 
1.8 

12.^ 
1.6 


8:31 
—0.8 

9:00 
—0.5 

026 
—0.2 

9:54 
0.1 

10:19 
0.4 

10:84 
0.7 

10:41 
1.0 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
whichis  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  £.;  Oi>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  O.  'ull  moon;  C>  ^  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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30 

4:02 
0.5 

9:16 
-0.1 

16:68 
2.1 

•  ■        ■ 

•  *       • 

1 

The  tid 
a  comparls 
from  Meaii 
which  is  0. 
unless  a  m] 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  which  is  the  datum  of 
7  foot  below  mean  8ea  level.    To  find  the  d< 
Lnus  (— )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  in 

soundings  on  the  Coast  and  Geodetic  8urv 
}pth  of  water,  add  the  tabular  height  to  the 

case  subtract  It. 

>n  the  second  line  of  each  day: 
i  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  giyen  on  the  chart, 

The  til 
(a.m.),all 

ne  used  is  Hawaiian  Standard,  157°  SO'  W. 
greater  are  in  the  afternoon  (p.  m.)  and  whc 

;  Ob  is  midnight,  12^  is  noon;  all  hours  less 
>n  diminished  by  12  give  the  times  after  nooi 

1  than  12  are  In  the  forenoon 
i;  for  instance,  15:47  is  8:47  p.  m. 

0,  new 
equator;  A 

moon;  ^ 
P,  moon 

.  Ist  quar.;  Oi  ^H  moon;  Ci  ^  <1 
in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

i 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  Of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 

1 

W. 

Th 

Mo. 
1 

W. 

S 

Mo. 
1 

0:82 
0.1 

4:44 
0.5 

9:58 
0.0 

17:29 
2.0 

0:82 
0.1 

5:55 
0.8 

11:12 
0.2 

17:53 
L6 

0:10 
0.0 

7:00 
L4 

13:18 
0.6 

18:05 
0.9 

Tu 

2 

0.1 

5:80 
0.5 

10:80 
0.0 

18:05 
L9 

E 

F 

2 

0:55 
0.1 

6:47 
0.9 

11:57 
0.4 

18:24 
L4 

M 

2 

0:34 
0.0 

7:57 
L5 

14:58 
0.6 

18:37 
0.7 

W 

3 

1:40 
0.1 

6:25 
0.5 

11:12 
0.2 

18:37 
L7 

S 

3 

1.20 
0.0 

7:48 
LO 

18:00 
0.5 

18:50 
L2 

Tu 

3 

1:10 
0.0 

9:10 
L6 

17:11 
0.5 

19:20 
0.6 

Th 

4 

2:12 
0.1 

725 
0.6 

12:00 
0.3 

19:06 
1.6 

s 

4 

1:47 
0.0 

8:48 
L2 

14:28 
0.7 

19:20 
LO 

c 

W 

4 

1:58 
0.0 

10:25 
L7 

18:55 
0.3 

21:50 
0.4 

F 

5 

2:48 
0.1 

8:88 
0.7 

13:02 
0.5 

19:40 
1.4 

c 

M 

5 

2:23 
0.0 

lOHK) 
L4 

16:40 
0.7 

20:00 
0.8 

N 

Th 

5 

8:06 
0.0 

11:35 
L8 

19:43 
0.2 

28:28 
0.4 

E 

S 

6 

8:12 
0.0 

9:50 
0.9 

14:82 
0.7 

20:17 
1.2 

Tu 

6 

8K)5 
0.0 

L6 

18:50 
0.6 

21:10 
0.7 

F 

6 

4:31 
0.0 

12:38 
2.0 

20:15 
0.1 

•  ■        • 

•  •        • 

€ 

§ 

7 

8:40 
0.0 

10:58 
1.2 

16:32 
0.7 

21K)0 
LO 

W 

7 

8-.55 
-0.1 

12:05 
L8 

20K)6 
0.4 

28K)2 
0.4 

S 

7 

0:43 
0.5 

5:54 
—0.1 

13.-24 
2.1 

20:45 
0.0 

M 

8 

4:15 
-0.1 

11:48 
1.4 

18:25 
0.7 

22K>4 
0.8 

Th 

8 

4:56 
-0.1 

13H)0 
2.0 

20:48 
0.2 

•  •        • 

•  •        • 

s 

8 

1:40 
0.7 

6:55 
—0.1 

14:18 
2.1 

21:15 
0.0 

Tu 

9 

4:50 
-0.1 

12:86 
L7 

19:56 
0.5 

23:13 
0.6 

N 

F 

9 

0:30 
0.4 

5:55 
-0.2 

13:15 
2.2 

21:26 
0.1 

P 

M 

9 

2:80 
0.8 

-0.1 

14:58 
2.1 

21:44 
—0.1 

W 

10 

5:32 
-0.2 

13:24 
2.0 

21K)0 
0.3 

•  •        • 

•  •        • 

S 

10 

1:35 
0.5 

6:56 
—0.8 

14:46 
2.3 

22:00 
0.0 

• 

Tu 

10 

8:14 
LO 

8:58 
—0.1 

15:32 
L9 

22:12 
-0.1 

Th 

11 

0:24 
0.5 

6:18 
-0.8 

14:10 
2.2 

21:47 
0.2 

P 

s 

11 

2:32 
0.5 

7:57 
—0.3 

15:20 
2.3 

22:35 
0.0 

E 

W 

11 

4:00 
L2 

9:47 
0.0 

16:07 
L7 

22:Sk 
—0.2 

N 

F 

12 

1:80 
0.6 

7:05 
-0.3 

14:58 
2.3 

22:38 
0.1 

• 

M 

12 

8:26 
0.7 

8:47 
—0.8 

16:00 
2.3 

28«7 
-0.1 

Th 

12 

4:44 
L4 

10:48 
0.1 

16:40 
L4 

23:03 
—0.1 

S 

13 

2:80 
0.4 

7:56 
—0.3 

15:40 
2.4 

28:15 
0.0 

Tu 

13 

4:12 
0.8 

9:40 
-0.2 

16:40 
2.1 

23:40 
—0.1 

F 

13 

5:80 
L5 

11:43 
0.8 

17:18 
L2 

28:28 
—0.1 

f    * 

14 

8:25 
0.4 

8:46 
—0.8 

16:28 
2.4 

28:55 
0.0 

W 

14 

5:04 
0.9 

10:35 
0.0 

17:17 
L9 

■  •        • 

■  •        • 

S 

14 

6:20 
L6 

12:48 
0.4 

17:48 
0.9 

23:54 
—0.1 

M 

15 

4:22 
0.5 

9:35 
—0.3 

17:05 
2.3 

■        «        • 

E 

Th 

15 

0.-09 
-0.1 

5:58 
1.1 

11:80 
0.2 

17:50 
L6 

s 

15 

7:12 
L6 

14:10 
0.5 

18:11 
0.7 

•  «        ■ 

•  •        ■ 

Tu 

16 

0:34 
0.0 

5:18 
0.6 

10:27 
-0.1 

17:47 
2.1 

F 

16 

0:88 
-0.1 

6:55 
L2 

12:85 
0.4 

18:28 
L3 

M 

16 

0:22 
0.0 

8:07 
L6 

16:06 
0.6 

18:45 
0.5 

w 

17 

1:10 
0.0 

6:22 
0.7 

11:24 
0.1 

18:27 
L9 

8 

17 

1:05 
-0.1 

7:55 
1.3 

18:55 
0.6 

18:54 
LO 

D 

Tu 

17 

0:54 
0.1 

9:16 
L6 

18:35 
0.5 

20:07 
0.4 

E 

Th 

18 

1:44 
—0.1 

7:27 
0.8 

12:23 
0.3 

19:06 
L6 

H 

18 

1:37 
0.0 

9:08 
L4 

15:54 
0.6 

19:19 
0.8 

8 

W 

18 

1:40 
0.2 

10:28 
L6 

19:15 
0.3 

28:02 
0.4 

F 

19 

2:18 
—0.1 

8:48 
LO 

18:43 

a5 

19:48 
L8 

D 

M 

19 

2:14 
0.0 

10:13 
L5 

18:25 
0.6 

19:50 
0.7 

Th 

19 

8.-08 
0.3 

11:83 
L6 

19:86 
0.2 

•        ■        • 

■        ■        • 

D 

S 

20 

2:58 
-0.1 

9:58 
1.2 

15:34 
0.7 

20:17 
LO 

Tu 

20 

2:56 
0.1 

11:20 
L6 

19:54 
0.4 

22:15 
0.5 

F 

20 

0:18 
0.4 

4:41 
0.3 

12:28 
L6 

20:00 
0.2 

s 

21 

8:80 
-0.1 

IIKM 
1.4 

17:87 
0.7 

21K)3 
0.8 

W 

21 

4:00 
0.1 

12:16 
L7 

20:28 
0.8 

•  •        • 

•  •        • 

A 

S 

21 

1:00 
0.6 

5:55 
0.2 

13:10 
L7 

20:22 
0.2 

M 

22 

4:08 
-0.1 

12:00 
1.6 

19:35 
0.6 

22:13 
0.7 

s 

Th 

22 

0K)8 
0.4 

5:05 
0.1 

ISKM 
L8 

20:46 
0.3 

s 

22 

1:35 
0.7 

6:53 
0.2 

13:48 
L7 

20:42 
0.1 

Tu 

23 

4:52 
—0.1 

12:48 
1.8 

20:89 
0.4 

28:88 
0.5 

F 

23 

1:00 
0.5 

6:06 
0.1 

18:46 
L8 

21:10 
0.2 

M 

23 

2:09 
0.9 

7:41 
0.1 

14:20 
L7 

21:02 
0.1 

W 

24 

5:85 
-0.1 

18:30 
1.9 

21:14 
0.3 

•  •        • 

•  *        • 

A 

S 

24 

1:44 
0.6 

7:08 
0.0 

14:24 
L9 

21:33 
0.1 

Tu 

24 

2:43 
LI 

8:24 
0.1 

14:48 
L6 

21:22 
0.0 

8 

Th 

25 

0:48 
0.5 

6:28 
-0.1 

14:12 
2.0 

21:45 
0.2 

s 

25 

2:22 
0.7 

7:46 
0.0 

14:66 
L9 

21:57 
0.1 

E 

W 

25 

8:15 
L2 

9Ky7 
0.1 

15:15 
L5 

21:40 
0.0 

F 

26 

1:43 
0.5 

7:06 
—0.1 

14:46 
2.0 

22:16 
0.2 

M 

26 

8KW 
0.8 

8:28 
0.0 

15:28 
L9 

22:22 
0.1 

o 

Th 

26 

8:50 
L8 

9:48 
0.2 

15:45 
L8 

22:00 
—0.1 

S 

27 

2:80 
0.5 

7:52 
-0.1 

15:28 
2.0 

22:45 
0.1 

o 

Tu 

27 

8:84 
0.9 

9H)6 
0.0 

15:54 
L8 

22:43 
0.1 

F 

27 

4:24 
L5 

10:34 
0.2 

16:08 
L2 

22:20 
-0.1 

2 

s 

28 

8:12 
0.6 

8:80 
—0.1 

15:56 
2.0 

23:14 
0.1 

W 

28 

4:10 
LO 

9:48 
0.1 

16:28 
L7 

28K)7 
0.0 

S 

28 

5K)0 
L6 

11:24 
0.3 

16:35 
LO 

22:41 
—0.1 

M 

29 

8:55 
0.6 

9:10 
-0.1 

16:30 
2.0 

23:40 
0.1 

E 

Th 

29 

4:46 
LI 

10:28 
0.2 

16:46 
L6 

23:23 
0.0 

s 

29 

5:40 
L7 

12:24 
0.4 

17K)2 
0.8 

23:05 
—0.1 

Tu 

30 

4:28 
0.7 

9:48 
0.0 

17K)0 
1.9 

•  ■        ■ 

•  •        ■ 

F 

30 

5:28 
L2 

11:18 
0.8 

17:12 
1.3 

23:44 
0.0 

M 

30 

6:27 
L7 

13:40 
0.4 

17:84 
0.6 

23:34 
—0.1 

W 

31 

0:10 
0.1 

5:10 
0.7 

10:28 
0.1 

17:27 
L8 

S    31 

6:10 
L8 

12K)5 
0.4 

17:38 
LI 

*  •        • 

•  ■        • 

;          1 

1 
1 

Theti<^ 
aoomparifl 
from  Mear 
which  ifl  0. 
unleasam 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
\  Lower  Low  Water,  which  is  the  datum  of 
7  foot  below  mean  sea  level.    To  find  the  d< 
inus  (— )  sign  ia  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  ii 

soundings  on  the  Coast  and  Geodetic  Bur 
ipth  of  water,  add  the  tabular  height  to  the 

case  subtract  it. 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
vey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  til 
all  greater 

ne  used  is  Hawaiian  Standard,  157°  SO'  W.:  0 
are  in  the  afternoon  (p.  m.)  and  whendimin 

k  is  midnight,  121'  is  noon;  all  hours  less  thai 
Ishedby  12  give  the  times  after  noon;  for  ins 

il2  are  in  the  forenoon  (a.  m.), 
tance,  15:47  is  3:47  p.  m. 

equator;  A 

r  moon;  }),  Istquar.;  Q,  full  moon;  C  3d  < 
,  P,  moon  in  apogee  or  perigee. 

)uar.;  E, 

moon  on  the  equator;  N,  S,  mooi 

I  farthest  north  or  south  of  the 
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OCTOBER. 


fl  Dayof- 

8 


N 


E 


S 


}) 


N 


W. 


Tu 
W 

Th 
F 

'S 
8 
M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 


Mo. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


7:28 
1.7 

0:10 
0.0 

1.-07 
0.1 

2:85 
0.2 

4:24 
0.2 

0:60 
0.7 

1:38 
1.0 

2:21 
1.2 

8:08 
1.5 

8:42 
1.7 

4.*24 
1.8 

5.-04 

1.9 

5:45 
1.9 

6:80 
1.8 

7:20 
1.7 

8:21 
1.6 

O'M 
0.8 

2:15 
0.4 

0:18 
0.6 

0:48 
0.7 

1:20 
0.9 

1-.58 
1.1 

2:25 
1.4 

2:66 
1.5 

8:28 
1.7 

4:05 
1.8 

4:40 
2.0 

5:22 
2.0 

6:10 
2.0 

7:05 
2.0 

8.-08 
1.9 


15:25 
0.4 

8:84 
1.7 

9:50 
1.8 

11:00 
1.8 

12K)0 
1.9 

5:50 
0.1 

7K)5 
0.1 

8K)4 
0.1 

9:03 
0.1 

lOKX) 
0.1 

10:54 
0.2 

11:54 
0.2 

18.-00 
0.8 

14:15 
0.8 

15:53 
0.8 

17:28 
0.8 

9:88 
1.6 

10:88 
1.6 

0.4 

5:35 
0.4 

6:40 
0.4 

7:88 
0.8 

8.-24 
0.8 

9:12 
0.3 

lO.-OO 
0.8 

10:50 
0.2 

11:44 
0.3 

12:47 
0.8 

14:05 
0.3 

15:88 
0.2 

16:48 
0.2 


18:15 
0.5 

1722 
0.8 

18:24 
0.2 

lOKK) 
0.1 

19:30 
0.0 

12:50 
1.9 

13:87 
1.8 

14:17 
1.7 

14:54 
1.5 

15:80 
1.2 

16K)5 
1.0 

16:88 
0.8 

17:12 
0.6 

17:48 
0.5 

18:45 
0.4 

21:03 
0.4 

18:12 
0.2 

18:48 
0.2 

11:88 
1.5 

12:18 
1.5 

12:56 
1.4 

13:30 
1.4 

14K)2 
1.8 

14:32 
1.1 

15.-00 
1.0 

15:33 
0.8 

16K)6 
0.7 

16:41 
0.5 

17:24 
0.4 

18:85 
0.3 

20:48 
0.8 


19:40 
0.4 

22.-24 
0.8 

28:54 
0.5 


19:57 
—0.1 

20:25 
-0.2 

20:60 
—0.2 

21:15 
—0.2 

21:40 
-0.2 

22:05 
—0.2 

22:80 
—0.2 

22:52 
-0.1 

23:17 
0.0 

28:60 
0.2 


23:17 
0.4 


19:06 
0.1 

19:24 
0.1 

19:48 
0.0 

20K)3 
0.0 

20:22 
—0.1 

20:48 
-0.2 

21:02 
-0.2 

21:25 
—0.2 

21:51 
—0.2 

22:19 
—0.2 

22:54 
-0.1 

28:34 
0.0 


NOVEMBER. 


S 


£ 


8 


A 

If 


E 


N 


Day  of— 


W. 


F 

8 

Ml 
Tu 
W 
Th 
F 
S 
9 
M 


Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Time  and  Height  of  High  and 
Low  Water. 


Tu  12 
W  13 


Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 
F 

S 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


0d» 
0.1 

2:25 
0.8 

4.^21 
0.4 

0:45 
LO 

1:80 
1.8 

2:12 
L6 

2:47 
1.8 

8:25 
2.0 

4:02 
2.1 

4:40 
2.1 

5.-20 
2.0 

6:00 
2.0 

6:46 
1.8 

7:82 
L7 

8:80 
1.6 

1K)5 
0.4 

8:16 
0.6 

0:24 
0.9 

0:55 
LI 

1:29 
L4 

2:06 
L6 

2:85 
L8 

8:10 
2.0 

8:60 
2.1 

4:26 
2.2 

6:10 
2.2 

6:00 
2.2 

6:19 
2.1 

7:45 
2.0 

0:39 
0.2 


9:14 
L8 

10:20 
L8 

11:20 

1.7 

5:54 
0.4 

7:11 
0.3 

8:19 
0.8 

9:20 
0.2 

10:15 
0.2 

11.-06 
0.2 

12KM 
0.2 

13.-00 
0.2 

14:05 
0.2 

15:09 
0.2 

16:14 
0.2 

16:58 
0.2 

9:27 
L5 

10:28 
L4 

5K» 
0.6 

6:25 
0.6 

7:82 
0.5 

8:80 
0.4 

9:24 
08 

10:15 
0.2 

11:06 
0.2 

12K)4 
0.2 

18K)0 
0.1 

14K» 
0.1 

15:04 
0.1 

15:58 
0.0 

8:35 
L8 


17:88 
0.1 

18:00 
0.0 

18:86 
—0.1 

12:10 
L5 

12:66 
L4 

18:88 
L2 

14:18 
LO 

14:55 
0.8 

15:88 
0.7 

16:14 
0.5 

16:66 
0.4 

17:48 
0.4 

18:66 
0.8 

20:48 
0.4 

22:84 
0.5 

17:28 
0.1 

17:65 
0.1 

UK)7 
L8 

11:66 
L2 

12:40 
LI 

13:11 
0.9 

18:54 
0.8 

14:80 
0.7 

15:14 
0.6 

15:66 
0.4 

16:48 
0.4 

17:45 
0.3 

19K)6 
0.8 

20:54 
0.4 

16:88 
0.0 


22:46 
0.4 

28:66 
0.7 


19K)5 
-0.2 

19:85 
-0.2 

19:56 
—0.3 

20:24 
-0.8 

20:51 
-0.3 

21:18 
—0.2 

21:45 
—0.2 

22:18 
—0.1 

22:42 
0.0 

23:15 
0.1 

28:65 
0.8 


28:45 
0.6 


18:19 
0.0 

18:48 
0.0 

19:08 
-0.1 

19:26 
-0.2 

19:52 
-0.2 

20:21 
-0.3 

20:51 
—0.8 

21  .-22 
-0.3 

22-00 
-0.2 

22:42 
-0.1 

23:87 
0.0 


20:82 
0.6 
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Tu 
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Th 
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M 

Tu 

W 

Th 
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S 
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Tu 
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2 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


2:18 
0.5 

4:19 
0.6 

0:82 
L8 

1:16 
1.6 

1:66 
L8 

2:82 
2.0 

3:10 
2.1 

3:45 
2.2 

4:28 
2.2 

bM 
2.1 

6:85 
2.0 

6:16 
L9 

6:54 
L8 

L6 

0:49 
0.5 

2:26 
0.6 

4:27 
0.7 

0:28 
L8 

1K>1 
L5 

1:87 

L8 

2:16 
2.0 

2:54 
2.2 

8:84 
2.8 

4:16 
2.4 

5K)0 
2.8 

5:45 
2.8 

6.-26 
2.1 

7:06 
L9 

0:66 
0.4 

2.-28 
0.6 

4:84 

0.7 


9:84 
L6 

10:82 
L4 

6:04 
0.6 

7:36 
0.5 

8:88 
0.4 

9:84 
0.3 

10:26 
a2 

11:15 
0.1 

11-.55 
0.1 

12:42 
0.1 

18:27 
0.1 

14:14 
0.1 

14:55 
0.1 

15:36 
0.1 

8:16 
L6 

9K» 
L3 

9:45 
LI 

6:14 
0.7 

7:44 
0.6 

8:45 
0.4 

9:84 
0.8 

10.-25 
0.2 

11:15 
0.1 

12:00 
0.1 

12:48 
0.0 

18:27 
0.0 

0.0 

14:47 
0.0 

7:54 
L6 

8:41 
L8 

9:29 
LI 


17.-06 
—0.1 

17:89 
—0.1 

11:25 
L2 

12:12 
LO 

13K)0 
0.8 

13:53 
0.7 

14:88 
0.6 

16:27 
0.5 

16K)5 
0.6 

16:48 
0.4 

17:40 
0.4 

18:88 
0.4 

19:48 
0.6 

21:13 
0.6 

16:07 
0.1 

16:85 
0.1 

17:04 
0.0 

10:84 
0.9 

11:85 
0.8 

12:26 
0.6 

18.-28 
0.5 

14:18 
0.5 

15.-05 
0.4 

15:65 
0.4 

16:52 
0.4 

17:66 
0.4 

19K)6 
0.6 

20:31 
0.7 

15:80 
-0.1 

16:00 
-0.1 

16:86 
-0.1 


28:45 
0.9 


18:08 
—0.2 

18:41 
—0.3 

19:10 
—0.8 

19:40 
—0.8 

20:18 
—0.8 

20:45 
-0.2 

21:18 
-0.2 

21:64 
—0.1 

22:80 
0.0 

28H)6 
0.1 

23:58 
0.8 


22:35 
0.8 

28:85 
LO 


17:84 
-0.1 

18-04 
-0.1 

—0.2 

19:15 
—0.8 

19-.58 
—0.8 

20:81 
-0.8 

21:12 
-0.8 

21:67 
—0.2 

22:45 
-0.1 

28:41 
0.1 


21:66 
0.9 

2SK)6 
L2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heiffhta  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  0.7  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Hawaiian  Standard,  157^80'  W.,  0<>  is  midnight,  12^  is  noon ;  all  hours  leas  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 is 
8:47  p.m. 

#,  new  moon;  }),  Ist  quar.;  0>  full  moon;  ^,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Time  and  Height  of  High  and 
Low  water. 


1:28 
0.5 

2:17 
0.3 

3.-06 
0.2 

3:54 
0.0 

4:43 
0.0 

6:83 
—0.1 

0.'25 
3.5 

1:18 
8.5 

2:14 
8.4 

8:11 
3.4 

4:10 
8.4 

5:06 
3.5 

6K>5 
3.5 

0:44 
0.2 

1:85 
0.2 

2:24 
0.1 

3:10 
0.2 

3:55 
0.2 

4:87 
0.3 

5:20 
0.4 

o.-oo 

8.1 

0:51 
3.0 

1-.34 
2.9 

2:20 
2.8 

3:08 
2.8 

3:59 
2.9 

4:51 
3.0 

5:43 
3.2 

0:11 
0.5 

im 

0.4 

1:51 
0.2 


7:60 
8.8 

8:41 
8.5 

9:80 
8.6 

10:20 
3.8 

11:09 
8.8 

12:00 
3.8 

6:26 

7:20 
0.0 

8:16 
0.0 

9:16 
0.1 

10:17 
0.1 

11:19 
0.1 

12:16 
0.0 

7K» 
3.6 

7:52 
3.7 

8:41 
8.7 

9:28 
3.7 

10:14 
3.6 

10:58 
8.5 

11:44 
3.4 

6K)2 
0.5 

6:45 
0.5 

7:80 
0.6 

8:20 
0.7 

9:11 
0.7 

10K)4 
0.6 

11:00 
0.5 

11:54 
0.4 

6:85 
3.8 

7:26 
3.5 

8:16 
8.7 


13:68 
0.3 

14:49 
0.1 

15:38 
0.0 

16:28 
—0.1 

17:18 
—0.2 

18K)9 
—0.2 

12:52 
3.8 

13:48 
3.7 

14:44 
8.6 

15:42 
3.5 

16:42 
8.5 

17:44 
8.4 

18:42 
8.4 

13:12 
0.0 

14:04 
0.0 

14:52 
0.0 

15:39 
0.0 

16:28 
0.1 

17K)7 
0.2 

17US0 
0.3 

12:29 
8.8 

13:14 
3.1 

14H)0 
3.0 

14:49 
2.9 

15:40 
2.8 

16:32 
2.8 

17:26 
2.9 

18:17 
3.0 

12:45 
0.2 

13:36 
0.1 

14:26 
0.0 


20:23 
8.2 

21:10 
8.3 

21:58 
3.4 

22:46 
8.5 

23:35 
3.5 


19:01 
-0.1 
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0.0 

20:52 
0.1 

21:51 
0.1 

22:60 
0.2 

23:48 
0.2 
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21:16 
8.4 
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8.3 

23:28 
3.2 
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19:16 
0.6 

20.-00 
0.7 
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0.7 

21:88 
0.7 

22.-28 
0.7 

28:20 
0.6 


19:08 
8.1 

19:58 
8.3 

20:47 
3.4 
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Time  and  Height  of  High  and 
Low  Water. 
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2:41 
0.1 

3:32 
0.0 

4:24 
-0.1 

5:16 
—0.1 

0:00 
3.5 

1:04 
3.5 

1:50 
3.5 

2:57 
3.5 

8:52 
8.5 

4:48 
8.6 

5:42 
8.5 

0:15 
0.8 

1:04 
0.3 

1:50 
0.3 

2:32 
0.8 

3:15 
0.4 

3:68 
0.4 

4:40 
0.5 

5:24 
0.5 

0:13 
8.0 

IKK) 
8.0 

1:48 
8.0 

2:87 
8.1 

8:30 
3.1 

4:28 
8.8 

5:15 
8.4 

6:07 
8.6 

0:38 
0.2 

1:26 
0.1 

2:20 
0.0 


9:07 
8.8 

9J» 
8.8 

10:49 
3.8 

11:42 
8.8 

6:10 
0.0 

7:06 
0.0 

8K)4 
0.1 

9:04 
0.1 

10:02 
0.1 

11:01 
0.1 

11:56 
0.1 

6:33 
8.6 

7:21 
3.6 

8:08 
3.5 

8:54 
3.5 

9:38 
3.4 

10:22 
3.3 

11:06 
8.2 

11:51 
3.1 

6:11 
0.5 

7:00 
0.5 

7:52 
0.5 

8:45 
0.5 

9:40 
0.4 

10:33 
0.3 

11:28 
0.2 

12:20 
0.1 

7KK) 
3.7 

7:60 
8.8 

8:48 
3.8 


15:16 
-0.1 

16K)6 
-0.2 

16:57 
—0.2 

17:60 
—0.1 

12:35 
3.7 

13:31 
3.6 

14:80 
3.5 

15:30 
3.4 

16:29 
8.3 

17:27 
8.3 

18:21 
3.3 

12:47 
0.1 

13:85 
0.2 

14:20 
0.2 

16:04 
0.2 

15:47 
0.8 

16:28 
0.3 

17:11 
0.4 

17:54 
0.5 

12:88 
8.1 

13:26 
3.0 

14:17 
2.9 

15:06 
2.9 

16.*02 
3.0 

16:54 
•    8.0 

17:48 
8.1 

18:88 
8.2 

13:12 
0.0 

14K)8 
—0.1 

14:55 
—0.2 


21:35 
3.5 

22:26 
3.5 

23:17 
3.5 


18:44 
—0.1 

19:38 
0.0 

20:35 
0.1 

21:33 
0.2 

22:80 
0.3 

23:25 
0.8 


19:11 
3.2 

19:58 
3.2 

20:44 
3.2 

21:26 
3.1 

22:08 
3.1 

22:49 
3.0 

28:31 
3.0 


18:40 
0.5 

19:25 
0.6 

20:14 
0.6 

21:04 
0.6 

21:55 
0.5 

22:48 
0.4 

23:41 
0.3 


19:30 
3.3 

20:21 
3.4 

21:12 
3.5 
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Time  and  Height  of  High  and 
Low  Water. 


8:12 
—0.1 

an 

—0.1 

5:02 
-0.1 

5:58 
—0.1 

0:48 
8.6 

1:45 
8.6 

2:40 
3.6 

3:82 
3.5 

4:24 
8.5 

5:14 
3.5 

6K» 
8.5 

0.-27 
0.5 

1:11 
0.5 

1:52 
0.5 

2:86 
0.6 

3:20 
0.6 

4:06 
0.5 

4:58 
0.5 

5:42 
0.5 

0:28 
8.1 

1:18 
8.2 

2KW 
8.8 

8H)0 
8.4 

8:68 
8.6 

4:46 
8.6 

5:40 
3.7 

0H)5 
0.1 

1:01 
0.0 

1:58 
0.0 

2:55 
—0.1 

8:52 
-0.1 


9:87 
8.9 

10:80 
8.8 

U:25 
8.8 

12:20 
8.7 

6:55 
0.0 

7:52 
0.0 

8:60 
0.1 

9:46 
0.2 

10:88 
0.2 

11:30 
0.8 

12:18 
0.8 

6:48 
8.4 

7:33 
8.3 

8:17 
3.3 

9KX) 
8.2 

9:45 
8.2 

10:30 
8.1 

11:17 
3.1 

12:05 
8.0 

6:82 
0.4 

7.*25 
0.8 

8:18 
0.8 

9:10 
0.2 

10:05 
0.1 

10:58 
0.0 

11:62 
0.0 

6:38 
3.8 

7:28 
8.8 

8:22 
3.8 

9:19 
8.8 

10:14 
8.8 


15:48 
—0.2 

16:40 
-0.2 

17:34 
—0.1 

18:28 
-0.1 

13:19 
8.6 

14:16 
8.5 

15:14 
8.3 

16:10 
8.2 

17:03 
8.2 

17:58 
8.1 

18:40 
8.0 

13:02 
0.4 

18:47 
0.4 

14:28 
0.4 

15:10 
0.4 

15:68 
0.4 

16:35 
0.4 

17:19 
0.4 

18:05 
0.4 

12'.54 
8.0 

13:45 
8.0 

14:86 
8.1 

15:27 
8.1 

16:22 
8.2 

17:14 
8.2 

18K)6 
8.8 

12:47 
-0.1 

18:40 
—0.2 

14:35 
-0.2 

15:80 
-0.2 

16.-25 
-0.2 


22:06 
3.6 

23.00 
3.6 

23:66 
8.6 


19:28 
0.0 

20:18 
0.1 

21:11 
0.2 

22K)5 
0.3 

22:67 
0.4 

28:42 
0.4 


19.-25 
8.0 

20K»7 
2.9 

20:47 
2.9 

21:28 
2.9 

22:10 
8.0 

22:53 
3.0 

28:40 
8.1 


18Ji2 
0.4 

19:40 
0.4 

20:31 
0.4 

21:23 
0.3 

22:16 
0.2 

23:10 
0.2 


19:04 
3.4 

19'JS8 
8.5 

20'.58 
8.6 

21:48 
8.6 

22:48 
8.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.8  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  New  Zealand  Standard,  172°  30' E.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

0,  new  moon;  }).  1st  quar.;  Oi  ^ull  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  Bonth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


AUCKLAND,  NEW  ZEALAND,  1912. 
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The  tidea  (ure  placed  In  tbe  order  of  occurrence,  with  thalr  times  on  theflnl  line  and  hetxhlaon  theiecond  line  of  each  day: 

imparlBoQ  of  consecutlre  heights  will  lodlrsteirhetherit  It  high  or  low  vsler.    The  helEliU,  In  feet  and  (eDtl]e.>re  reckoned 
I  from  Me&o  Low  Water  flprlnKa.  which  la  approxlniatelf  the  4>><uin  of  rauiidinn  on  the  Admiralty  Charts  for  tbie  reg* — 
and  which  is  2.1  feet  below  mean  sea  level     Tii  Hnd  (he  depth  of  water,  aild  the  tabular  height  to  the  gouitdlngn  given 
'lechart.  unleH  a  minus  (-)  sign  is  twforc  the  height,  io  which  case  nubtract  It. 

The  time  used  is  ConmopoUtnn  SUndard.  IMth  meridlaD  B.;  0'  In  midnight,  12'  is  noon:  all  houn  1  en  than  12  areln  .__  , 
irenixin  (H.m.).  all  greater  arc  In  the  aliemoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  lor  Instance. 


mii  <C.  3d  quar,;  E,  moon  on  the  equator:  N,  8.  moon  tatCheat  north  oi 
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8.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day: 
A  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  Is  2.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  E.;  0^  is  midnight,  12*'  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m. 

0,  new  moon;  J),  Ist  quar.;  0>  f^^ll  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


SYDNEY  (FoH  Deniaoii),  AUSTRAUA,  1912. 
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1 
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11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


6:25 
2.1 

0:32 
—0.3 

1:15 
-O.S 

2:00 
—0.3 

2:48 
—0.3 

3:40 
—0.2 

4:38 
—0.1 

5:41 
0.0 

0:25 
1.7 

1:43 

1.7 

2:52 
1.8 

3:51 
1.9 

4:42 
2.0 

5:83 
2.0 

6:20 
2.0 

0:14 
—0.3 

0:53 
—0.8 

1:84 
—0.2 

2:16 
—0.1 

2:58 
0.0 

8:43 
0.1 

4:87 
0.2 

6:88 
0.8 

0:50 
1.5 

2.-00 
1.6 

8:00 
1.7 

8:47 
1.9 

4:37 
2.0 

5:25 
2.1 

6:14 
2.2 

0:00 
—0.5 


12r25 
0.4 

7:15 
2.1 

8:10 
2.1 

9:00 
2.0 

9:52 
1.9 

10:46 
1.8 

11:40 
1.8 

12:31 
1.7 

6:45 
0.1 

7:W 
0.2 

8:54 
0.2 

9:48 
0.3 

10:40 
0.4 

11:27 
0.5 

12:15 
0.6 

7.-06 
2.0 

7:62 
1.9 

8:85 
1.8 

9:18 
1.8 

10:08 
1.7 

10.50 
1.7 

11:32 
1.7 

12:16 
1.7 

6:46 
0.4 

7:47 
0.4 

8:45 
0.4 

9:42 
0.4 

10:38 
0.5 

11:28 
0.5 

12:14 
0.6 

7:00 
2.2 


17:50 
1.8 

13:16 
0.5 

14:07 
0.6 

15K)2 
0.7 

16:08 
0.7 

17:07 
0.7 

18:09 
0.7 

19Ky7 
0.6 

13:18 
1.7 

14K» 
1.7 

14:50 
1.7 

15:32 
1.8 

16K)8 
1.8 

16:45 
1.8 

17:23 
1.8 

13:00 
0.7 

13.50 
0.7 

14:48 
0.7 

15:40 
0.8 

16:40 
0.7 

17:39 
0.7 

18:28 
0.6 

19.14 
0.5 

18.-01 
1.7 

13:48 
1.7 

14:80 
1.7 

15:12 
1.8 

15:51 
1.8 

16:33 
1.8 

17:14 
1.7 

13H)5 
0.6 
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1.8 

19:12 
1.8 

19:58 
1.7 
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1.7 

21:53 
1.6 

23:07 
1.6 
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0.2 
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0.0 
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-0.2 

22:36 
—0.3 

28:18 
-0.4 


17:69 
1.7 
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Time  and  Height  of  High  and 
Low  Water. 


E 


8 


A 


o 

N 
P 


F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
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—0.5 

1:38 
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3:15 
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4:12 
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5:18 
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1:48 
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2.0 
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2.0 
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5:11 
2.2 
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0:23 
—0.5 


7:48 
2.2 

8:37 
2.1 

9:25 
2.0 

10:12 
1.9 

10:59 
1.8 

11:45 
1.7 

6:30 
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7:38 
0.4 

H:82 
0.5 

9:26 
0.6 
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0.7 

11:05 
0,7 
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0.7 
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7:21 
2.0 

8:00 
1.9 

8:40 
L9 

9:20 
1.9 
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1.8 

10:42 
1.8 

11:26 
1.7 

6:12 
0.5 

7:20 
0.6 

8:21 
0.6 

9:21 
0.7 

10:16 
0.7 

11:10 
0.7 

12K)1 
0.7 

12:54 
0.7 

7:28 
2.1 


14:00 
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14:55 
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15:54 
0.7 

16:51 
0.6 

17:48 
0.5 

18:34 
0.3 

12:83 
1.7 

13:17 
1.7 

13:58 
L7 

14:41 
1.7 

15:20 
L7 

16:02 
1.7 
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1.7 
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1.7 

18:88 
0.7 

14:27 
0.7 

15:20 
0.7 

16:12 
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0.5 

17:46 
0.4 

18:32 
0.2 

12:14 
1.7 

12:58 
1.7 

13:41 
1.7 
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1.7 

15:12 
1.7 
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L5 
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23:36 
—0.6 


18:34 
1.7 


DECEMBER. 


a 

8 


Day  of— 


W. 


8 


i 


N 

o 


E 

c 


Mo. 


M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
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25 
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27 
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29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


1:11 
—0.3 

2K» 
-0.2 

2:54 
0.0 

3:56 
0.2 

5K» 
0.4 

0:34 
1.6 

1:44 
1.7 

2:51 
1.7 

8:44 
L7 

4:28 
1.8 

5K)0 
1.8 

5-.38 
1.9 

6:12 
2.0 

6:49 
2.0 

0:24 
-0.2 

1:06 
0.0 

1:54 
0.1 

2:42 
0.8 

8:36 
0.4 

4:86 
0.5 

0:20 
1.6 

1:20 
1.7 

2:20 
1.8 

8:14 
L9 

4.-04 
2.0 

4:52 
2.1 

5:86 
2.2 

6:18 
2.2 

OKK 
—0.4 

0:54 
-0.8 

1:46 
—0.1 


8:12 
2.1 

8:54 
2.0 

9:88 
1.9 

10:17 
L8 

11:01 
L7 

6:02 
0.6 

7:06 
0.7 

8:06 
0.8 

9K)2 
0.9 

9:56 
0.9 

10:46 
0.9 

11:28 
0.8 

12:22 
0.7 

18:18 
0.7 

7^6 
2.0 

8:02 
2.0 

8:40 
1.9 

9:16 
1.9 

9:59 
1.9 

10:48 
1.8 

5:42 
0.6 

6:51 
0.7 

7:67 
0.8 

8:58 
0.8 

9:49 
0.8 

10:46 
0.8 

11:88 
0.7 

12:87 
0.6 

7K» 
2.1 

7:40 
2.1 

8:20 
2.0 


14:40 
0.6 

15:82 
0.5 

16:21 
0.4 

17:14 
0.2 

18:02 
0.1 

11:44 
1.7 

12:26 
1.7 

13.-08 
L7 

13:52 
1.7 

14:88 
1.7 

15:22 
1.7 

16:11 
1.6 

17KKI 
L6 

17:62 
1.6 

14.-08 
0.6 

14:47 
0.5 

15:30 
0.4 

16:16 
0.3 

17«1 
0.2 

17:48 
0.1 

11.-26 
L8 

12:11 
1.7 

13:00 
1.7 

13:50 
L7 

14:42 
L7 

15:86 
1.7 

16:32 
L8 

17:80 
1.8 

13:28 
0.5 

14:16 
0.4 

16:00 
0.2 


19:34 
1.7 

20:40 
1.6 

21:57 
1.6 

23:14 
1.6 


18:62 
0.0 

19'.38 
-0.2 

20:22 
—0.3 

—0.3 

21:47 
—0.4 

22:26 
-0.4 

28:05 
—0.3 

23:44 
—0.3 


18:48 
1.5 

19:48 
1.5 

20:51 
L6 

22.-00 
L5 

2302 
1.6 


18:82 
—0.1 

19:19 
-0.2 

70:06 
—0.4 

20-^ 
-0.6 

21:40 
—0.6 

22:28 
—0.6 

23:16 
—0.6 


18:31 
1.8 

19:86 
1.7 

20:48 

1.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each 
day;  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are 
reckoned  from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Adnuralty  Charts  for  this  region, 
and  which  is  1.0  foot  helow  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on 
the  chart,  unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  160th  meridian  E.;  Oi>  is  midnight,  12*>i8  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is 
3:47  p.  m. 

#.  new  moon;  ^,  1st  quar.;  Gi  full  moon;  ^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Heiffht  of  High  and 
Low  Water. 


4:09 
15.4 

4:45 
15.8 

6:16 
15.8 

0:22 
— L3 

0:55 
—0.8 

1:30 
-0.1 

2:04 
0.8 

2:43 
1.8 

3:31 
2.8 

4:33 
8.6 

5:54 
4.0 

0:46 
n.5 

1:51 
12.2 

2:40 
13.0 

3:19 
13.7 

3:53 
14.8 

4:25 
14.8 

4:55 
15.2 

0:05 
—0.2 

0:38 
0.0 

1:15 
0.4 

1:58 
LO 

2:49 
1.7 

8:60 
2.3 

6:07 
2.7 

0:00 
12.2 

1:20 
18.0 

2:20 
13.8 

8:07 
14.4 

8:44 
14.6 


10:48 
—1.3 

11:26 
—1.6 

12:00 
—1.3 

5:48 
15.6 

6:18 
15.2 

6:45 
14.7 

7:18 
14.0 

7:57 
12.9 

8:52 
11.5 

10:35 
10.2 

12:30 
10.4 

7:16 
3.6 

8:23 
2.7 

9:16 
1.7 

9:58 
0.8 

10:36 
0.3 

11:09 
0.2 

11:38 
0.4 

5:25 
15.3 

5:58 
15.3 

6:38 
15.0 

7:17 
14.2 

8:12 
13.0 

9:88 
1L5 

11:32 
11.3 

6:28 
2.6 

7:43 
L8 

8:45 
0.7 

9:87 
—0.1 

10:20 
—0.7 


16:37 
15.8 
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16.6 
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0.7 

12:0b 
0.3 
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1.4 
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11.8 
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12.3 
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16:16 
4.1 

17:48 
4.1 
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14.3 
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21:00 
2.9 
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Time  and  Height  of  High  and 
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4:23 
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4:55 
14.7 
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-0.7 

0:36 
—0.3 

1:10 
0.4 

1:43 
1.0 

2:20 
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3:05 
2.3 
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2.9 

5:00 
3.2 

6:09 
3.2 
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12.1 

1:52 
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2:38 
13.2 
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13.7 
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14.1 

4:28 
14.4 
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14.6 
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0.2 
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1:57 
0.7 

2:50 
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3:48 
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13.2 

1-51 
13.6 
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13.8 

3-20 
13.7 

4:00 
13.0 

4:30 
13.3 


11:00 
L3 

11:37 
0.8 

5:24 
14.5 

5:52 
14.2 

6.-20 
18.9 

6:52 
13.6 

7:83 
13.1 

8:27 
12.3 

9:45 
11.3 

11:22 
11.2 

12:38 
12.0 

7:16 
2.8 

8:15 
2.3 

9:06 
L7 

9:52 
1.8 

10:33 
L2 

11:08 
L3 

11:50 
1.6 

6:43 
14.4 

6.29 
14.1 

7:16 
13.6 

8:20 
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9:46 
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12.4 
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13.2 

7:06 
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0.6 
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0.4 
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0.5 
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0.9 
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0.6 
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1.3 
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2.8 
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8.1 
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3.8 
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4.6 
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4.6 
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3.0 
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16:12 
15.5 

16:45 
15.4 


23:27 
-0.9 
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14.8 
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13.8 
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12.6 
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11.6 

23:44 

n.6 
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2.2 

21:44 
1.3 

22:26 
0.7 

2307 
0.3 

23:46 
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18:00 
16.0 

18:44 
15.4 

19:36 
14.4 
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13.2 

22:10 
12.6 

23:38 
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1.1 
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6:07 
2.5 
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2.7 
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1.-00 
12.3 
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1:64 
12.7 

13 

1:41 
13.1 

14 

8:22 
18.3 

15 

4:03 
13.6 
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4:51 
13.8 

17 

0:17 
0.2 
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1:02 
0.1 

19 

1:50 
0.1 
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2:40 
0.3 

21 

3:30 
0.6 

22 

4:25 
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23 

6:24 
L3 
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29 
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12.9 

1:21 
12.9 

2:17 
12.9 

800 
12.6 

3-48 
12.4 

4:18 
12.3 

4:48 
12.8 


11:55 
L5 

6-35 
13.1 

6:05 
13.2 
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13.8 

7:16 
13.8 

8:07 
18.1 

9:08 
12.8 
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12.6 
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12.8 

12:33 
13.4 

7:09 
2,7 

8:10 
2.6 

9:08 
2.3 

10:03 
2.1 

10:54 
L9 

11:42 
L7 
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13.9 

7:15 
13.7 

8:16 
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9:26 
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10:37 
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11:47 
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6:27 
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15.2 
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2.1 
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2.7 

18:81 
8.1 

14:06 
8.4 

14:50 
8.5 

16:08 
3.5 

16:42 
8.6 

17:47 
3.3 

18:53 
3.3 

18:28 
14.0 

14:18 
14.7 

15.02 
16.2 

15:45 
16.5 

16:27 
15.7 

17:10 
16.7 

12:01 
L7 

13:20 
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14:10 
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16:03 
L9 

16:69 
2.0 
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18K>4 
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12:49 
14.1 
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14:31 
14.7 

16:16 
118 

15:54 
14.7 
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14.6 

17.01 
14.6 


17-46 
16.0 

18:12 
14.8 

18-48 
14.6 

19:30 
14.2 

20:20 
13.5 

21:22 
12.7 

22:37 
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23:52 
12.0 


19:58 
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2.0 

21:53 
L4 

22:43 
0.8 

23:80 
0.4 


17:52 
15.6 

18:38 
16.0 

19:22 
14.6 

20:38 
13.7 

21:47 
13.1 

28K>4 
12.9 


•    •  I 
19:10 
2.2 

ao-18 

L7 

21:17 
L3 

2208 

a9 

22:52 
0.7  I 

23:33  ! 
0.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whetlier  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.7  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  giren  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  Burma  Standard,  for  the  meridian  97^  30'  £.;  O*'  is  midnight,  12>>i8noon:  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  ^.  Ist  quar.;  Q.  'ull  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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3 

Th 

22 

0--21 

%^ 

1^40 

19:10 

A 

8 

22 

2:12 

8.-28 

14:18 

20:56 

Tu 

23 

5j« 

F 

23 

I'l" 

3.7 

S 

2039 

M 

23 

2:54 

"21 

16*1 

21:41 

W 

24 

0:50 

S 

■S'S 

19:46 

8 

24 

2:88 

'Ti 

Tu 

24 

s 

lOK* 

16:37 

41 

Th 

26 

U,» 

*i* 

13.8 

2.1 

* 

S 

25 

S 

™ 

16:28 

^o'S 

W 

25 

»;» 

6.5 

14.7 

^^ 

« 

F 

26 

2:« 

»:ll 

14:5« 

21:60 

M 

28 

11" 

UjIJ 

14.2 

0.8 

0 

Th 

26 

4:25 

11:11 

^^2 

S 

27 

rii 

2.0 

14.1 

22:38 

Tu 

27 

ts 

"i". 

16:84 

23:25 

F 

27 

16.9 

'V! 

'S 

23:48 

B 

28 

'z^ 

lOJil 

"4^ 

^ft6 

ow 

28 

IS.B 

0.7 

"4*8 

28:58 

8 

28 

6:15 

'0"? 

1736 

0'mI29 

4:12 

"S 

19:50 

28:60 

Th 

29 

5:18 

I2fla 

"n% 

8 

29 

0:09 

5:41 

12:82 

17:.-^ 

Tu 

30 

S:10 
12.9 

i.B 

14.6 

E 

F 

30 

030 

6:42 

'T, 

'It. 

U 

30 

1.3 

16.9 

13:02 

18:24 

W 

31 

0:20 

6:40 

i.e 

"4?? 

8 

31 

V^ 

leH 

6.9 

'?^ 

whtchlsT 

«eare  placed  In 
lna.(-)»lgnl> 

Ihe  order  of  occurrence,  wl 
helghiH  will  indloaw  «he 
ngB.  which  iB  Bpproilraati 
n  eea  level.     To  And  the  d 
before  the  height,  ia  whio 

h  Ihelp  times  on  the  flrat  line  and  helxhU  0 
her  It  la  high  or  low  water.    The  helghln,  i 

pth  of  water,  add  the  tabular  height  to  the 

leel  and"tenth" 

of  each  day: 
are  reckoned 

on  llie  chart. 

The  tie 
noon  (B.  m 

"In 

),  all  greater  an 

SUnda 
Inlhe 

rd.  for  the  meridian 
aftemooii  (p.m.)  a 

nd  when 

0^  Is  mid  nigh 
dlmlnlah«lV 

12>'linoon;allho 
12  give  tbe  times  a 

iernoon 

aniaarelnthefore- 
for  Instance,  15:17  le    1 

moon;  ]),l»tquar.:0.  full  moon;  ^.Sd^ 
P,  moon  in  apogee  or  perigee. 

u«r.:E. 

noono, 

the  equator:  N.  S.  moon 

lartbeatn 

.nho. 

BOUth  Of  the 
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OCTOBER. 


• 

i 

Day  of— 

W.  'mo. 

1 

r 

Tu 

1 

W 

2 

N 

Th 

3 

c 

F 

4 

S 

5 

s 

6 

M 

7 

p 

Tu 

8 

E 

W 

9 

• 

Th 

10 

F 

11 

S 

12 

s 

13 

M 

14 

Tu 

15 

8 

W 

16 

Th 

17 

3) 

F 

18 

A 

B 

19 

S 

20 

M 

21 

Tu 

22 

W 

23 

E 

Th 

24 

F 

26 

o 

S 

26 

8 

27 

M 

28 

Tu 

29 

N 

W 

30 

Th 

31 

Time  and  Height  of  High  and 
Low  water. 


0:62 
1.7 


6:46 
16.6 


18:36 
1.2 


8:40 
4.7 

6:10 
5.0 

OtZI 
10.6 

1:80 
11.7 

2:16 
12.8 

2:48 
18.8 

8:21 
14.9 

8:68 
16.  S 

4:20 
16.2 

4:48 
16.6 

5:17 
16.8 

0:06 
1.8 

0:86 

1:17 
8.1 


9:14 
11.7 

11:06 
11.0 

6:80 
4.7 

7:46 
3.8 

8:48 
2.6 

9:28 
1.4 

10:06 
0.6 

10:40 
0.1 

11:11 
0.0 

U:41 
0.1 

12:12 
0.8 

6:49 
16.8 

6:27 
16.8 

7K)6 
16.8 


16:81 
8.6 

17:48 
8.7 

12:40 
11.7 

13:41 
12.6 

14:28 
18.8 

16:06 
13.9 

15:86 
14.3 

16:07 
14.7 

16:34 
16.1 

17K)1 
16.2 

17:80 
15.8 

12:47 
0.7 

13:28 
1.2 

14:17 
1.9 


19:02 
15.0 


1:28 
2.4 

7.-28 
15.7 

14:28 
1.8 

19:48 
18.9 

2:12 
8.8 

8:20 
14.2 

15:23 
2.7 

20:50 
12.2 

8:21 
4.8 

9:32 
12.4 

16:40 
3.4 

22:48 
10.7 

6:10 
4.7 

11:31 
11.7 

18:11 
8.3 

•  •        • 

•  ■        * 

0:44 
11.3 

6:56 
4.5 

13:06 
12.7 

19:46 
2.4 

1:50 
12.6 

8:15 
2.6 

14:08 
18.8 

20:40 
1.0 

2:89 
18.9 

9:16 
1.0 

14:58 
14.8 

21:84 
—0.8 

8:20 
15.1 

10:02 
-0.3 

15:41 
15.6 

22:17 
—1.1 

3:68 
16.2 

10:44 
—1.1 

16:18 
16.9 

22:58 
—1.4 

4:86 
16.9 

11:21 
—1.4 

16:62 
16.0 

28:34 
—1.2 

6KM 
17.1 

11:68 
—1.8 

17:24 
15.7 

•        •         • 

0K)9 
-0.6 

5:40 
16.9 

12:34 
-0.8 

17:66 
16.2 

0:42 
0.5 

6:10 
16.6 

18:10 
0.0 

18:26 
14.6 

1:15 
1.6 

6:41 
15.8 

13:48 
0.9 

18:58 
13.8 

1:61 
2.8 

7:19 
14.7 

14:30 
1.9 

19:40 
12.7 

2:45 
8.9 

8:06 
18.8 

16:26 
2.8 

20:40 
11.2 

22:38 
11.1 


19:02 
8.8 

20K)7 
2.8 

20:67 
1.3 

21:39 
0.6 

22:14 
0.8 

22:46 
0.3 

23:15 
0.6 

28:41 
1.2 


18:04 
16.1 

18:45 
14.5 

19:35 
13.4 


NOVEMBER. 


8 


p 


8 


Day  of— 


W.  Mo. 


A 


K 


o 


F 

S 

s 

M 

Tu 

W 

Th 

F 

8 

M 
Tu 
W 


F 

S 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

N  W 


Th 
F 

S 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 


Th  14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 


28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


2:16 
3.9 

3:87 
4.4 

6:14 
,4.8 

0:28 
12.0 

1:32 
18.4 

2:18 
14.6 

3HX) 
16.6 

8:38 
16.2 

4:16 
16.8 

4:46 
16.7 

6:16 
16.4 

0:22 
LI 

0:63 
2.2 

1:27 
8.1 

2:08 
8.9 

8:02 
4.6 

4:13 
4-7 

5:30 
4.5 

0:28 
U.8 

1:22 
12.9 

2:06 
14.0 

2:40 
14.9 

8:21 
15.6 

8:64 
16.1 

4:27 
16.4 

6.-00 
16.4 

0.-02 
2.0 

0:48 
2.5 

1:38 
2.9 

2:82 
8.2 


8:01 
18.8 

9:22 
12.1 

11:20 
1L8 

6:40 
8.6 

7:54 
2.8 

8:52 
0.9 

9:40 

-;-0.3 

10:23 
— LO 

11:02 
— L2 

11:40 
—1.0 

12:15 
—0.6 

5:46 
16.0 

6:15 
15.5 

6:61 
14.7 

7:32 
13.8 

8:25 
12.5 

9:48 

n.3 

11:81 
1L3 

6:43 
4.0 

7:48 
3.1 

8:41 
2.1 

9:27 
L8 

10:06 
0.8 

10:46 
0.8 

11:23 
0.2 

12:01 
0.2 

5:35 
16.3 

6:15 
15.8 

7:00 
16.0 

7:57 
13.8 


16:18 
2.5 

16:84 
2.9 

17:66 
2.7 

12:50 
12.8 

18:62 
18.7 

14:40 
14.6 

15:28 
14.9 

15:57 
16.  U 

16:88 
15.0 

17K)1 
14.7 

17:84 
14.4 

12:50 
0.1 

13:26 
1.0 

14.-06. 
L7 

14:62 
2.4 

16:47 
8.0 

16:60 
8.8 

17:58 
8.2 

12:47 

n.9 

13:42 
12.6 

14:25 
18.1 

15:02 
13.6 

15:36 
14.0 

16:11 
14.8 

16:44 
14.5 

17:19 
14.6 

12:42 
0.4 

13:26 
0.8 

14:16 
LS 

16:18 
L7 


20:48 
U.9 

22:48 
U.l 


19:10 
L9 

20:14 
0.9 

21:07 
—0.1 

21:53 
—0.7 

22:34 
-0.9 

23:12 
-0.5 

28:47 
0.2 


18:06 
14.0 

18:36 
18.6 

19:14 
18.0 

20:07 
12.1 

21:27 
U.1 

23:08 
11.0 


19:03 
2.8 

20:00 
2.2 

20:50 
L6 

21:84 
L8 

22:13 
1.1 

22:50 
L3 

28:27 
1.6 


17:59 
14.5 

18:42 
14.1 

19:37 
13.3 

20:50 
12.4 


DECEMBER. 


fl 

8 


E 


8 


I 


N 

O 


E 

c 


Day of— 


w. 

Mo. 

8 

1 

M 

2 

Tu 

3 

W 

4 

Th 

6 

F 

6 

8 

7 

8 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

8 

14 

8 

16 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

8 

21 

8 

22 

M 

23 

Tu 

24 

W 

26 

Th 

26 

F 

27 

8 

28 

8 

29 

M 

30 

Tu 

31 

Time  and  Hel^t  of  High  and 
Low  water. 


8:42 
8.4 

4:68 
8.8 

6K» 
8.0 

IKX) 
18.7 

1:62 
14.7 

2:88 
15.2 

8:20 
15.6 

8:57 
16.0 

4:30 
15.9 

5:02 
15.7 

0:12 
L5 

0:46 
2.1 

1:17 
2.7 

1:62 
8.1 

2:32 
3.6 

8:22 
8.7 

4:20 
3.8 

5:25 
3.8 

0:18 
12.8 

1:14 
13.6 

2H)5 
14.2 

2:60 
14.9 

8:88 
16.4 

4:12 

16.8 

4:52 
16.0 

0:07 
L6 

0:62 
L4 

1:89 
L6 

2:28 
L7 

8:22 
2.1 

4:22 
2.4 


9:14 
12.5 

10:63 
12.1 

12:20 
12.6 

7:20 
2.3 

8:25 
L8 

9:19 
0.5 

10:16 
—0.1 

10:49 
—0.4 

11:27 
—0.4 

12K» 
—0.2 

6:32 
16.4 

6:00 
15.1 

6:83 
14.9 

7:10 
14.4 

7:56 
13.7 

8:60 
12.7 

10.^ 
U.8 

11:26 
U.4 

6:86 
3.6 

7:48 
3.0 

8:46 
2.3 

9:40 
L5 

10:27 
0.8 

11:10 
0.8 

11:64 
0.0 

6:32 
16.0 

6:12 
16.8 

6:58 
15.8 

7:62 
14.4 

8:55 
18.4 

10:12 
12.4 


16:12 
2.0 

1726 
2.1 

18:35 
L8 

18:27 
18.2 

14:22 
18.7 

15:03 
13.8 

15:42 
18.8 

16:18 
18.7 

16:49 
18.6 

17:18 
13.6 

12:88 
0.2 

13:12 
0.7 

13:47 
LI 

14:23 
L6 

15:05 
2.1 

16:52 
2.6 

16:46 
2.9 

17:45 
3.1 

12:42 
1L7 

13:41 
12.1 

14:30 
12.6 

15:06 
18.1 

15:61 
18.6 

16:82 
13.9 

17:16 
14.3 

12:87 
—0.2 

13:21 
—0.1 

14K)7 
0.1 

14:56 
0.6 

16:49 
LI 

16:47 
L7 


22:25 
12.0 

28:52 
12.7 


19:40 
L3 

20:88 
0.8 

21:81 
0.8 

22:17 
0.2 

23K)0 
0.4 

28:87 
0.9 


17:62 
13.6 

18:23 
18.6 

18:58 
13.6 

19:44 
13.8 

20:38 
12.9 

21:47 
12.4 

28K>2 
12.3 


18:50 
8.2 

19:65 
2.9 

20:55 
2.5 

21:48 
2,1 

22:37 
L7 

28:22 
1.6 


17:69 
14.4 

18:48 
14.4 

19:36 
14.1 

20:36 
18.7 

21:47 
18.2 

23:02 
13.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  cnart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Burma  Standard,  for  the  meridian  97<>  SO'  E.;  0^  is  midnight.  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a. m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance 
15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  0«  full  moon;  C.  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY.                           1 

MARCH. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

W. 
M 

Mo. 
1 

W. 

Mo. 

1 

W. 
F 

Mo. 
1 

8:44 
2.8 

10:52 
7.7 

16:14 
2.0 

28:25 
9.4 

Th 

7:45 
1.8 

12.*29     19:46 
8.2        1.0 

•  •        • 

•  •        ■ 

p 

7:80 
0.9 

1237 
8.2 

19:29 
0.7 

•  ■         ■ 

•  •         • 

Tu 

2 

7.-02 
2.3 

11:48 
8.4 

19K» 
1.7 

•  •         ■ 

•  •         ■ 

P 

F 

2 

0:43 
10.4 

8:80     18:11 
0.6        9.2 

20:23 
0.4 

S 

2 

0:38 
10.1 

8:10 
0.2 

13K)5 
9.5 

20:16 
0.2 

W 

3 

0H» 
10.4 

8:57 
1.6 

12:84 
9.0 

20.00 
L8 

c 

S 

3 

1:24 
11.3 

9:12     13:50 
0.0      10.0 

21:17 
0.1 

o 

8 

3 

1:15 

n.2 

8:50 
—0.2 

13:38 
10.6 

21:00 
0.0 

N 

9 

Th 

4 

0:50 
11.2 

8:44 
1.0 

18:15 
9.6 

20:47 
0:9 

8 

4 

2.D0 
11.9 

9:62      1435 
—0.2       10.6 

^1:56 
0.0 

M 

4 

1:47 
12.0 

9:30 
—0.3 

14:10 
1L8 

21:38 
0.0 

F 

5 

1:29 
11.8 

9:29 
0.6 

13:53 
10.0 

21:80 
0.5 

M 

6 

2:35 
12.2 

10:29      15:00 
-0.2      10.9 

22:35 
0.0 

E 

Tu 

5 

2:18 
12.3 

10:05 
-0.2 

14:38 
1L7 

22:16 
0.2 

S 

6 

2:06 
12.0 

10:10 
0.3 

14:30 
10.1 

22:13 
0.4 

E 

Tu 

6 

8:07 
12.0 

11:06     15:84 
-0.2       10.8 

23:12 
0.2 

W 

6 

2:45 
12.2 

10:40 
0.0 

15:07 
1L7 

22:52 
0.4 

S 

7 

2:44 
12.0 

10:48 
0.1 

15:09 
10.0 

22:63 
0.3 

W 

7 

8:42 
11.6 

11:41      16:10 
0.0       10.4 

23:48 
0.4 

Th 

7 

8:14 
1L8 

11:13 
0.2 

15:38 
1L8 

23:26 
0.7 

M 

8 

8:22 
11.6 

11:28 
0.1 

15:52 
9.7 

23-.32 
0.8 

Th 

8 

4:17 
10.7 

12:15     16:48 
0.2        9.8 

•  •        • 

•  •        • 

F 

8 

3:47 
10.9 

11:44 
0.4 

16:10 
10.5 

28:65 
0.9 

Tu 

0 

4:08 
10.9 

12rf)7 
0.2 

16:88 
9.2 

■        •        • 
•         •         • 

F 

9 

0-.24 
0.8 

4:56     12:50 
9.6        0.4 

17:81 
8.9 

S 

9 

432 
9.8 

12:13 
0.6 

16:49 
9.5 

•  «        • 

•  •        • 

E 

W 

10 

0:18 
0.6 

4:46 
10.1 

12:47 
0.8 

17-.80 
8.7 

a 

S 

10 

1.-01 
1.2 

5:87     1336 
8.3        0.8 

18:20 
7.8 

8 

10 

036 
L2 

5.-00 
8.4 

12:40 
0.8 

17:34 
8.2 

(L 

Th 

11 

0:55 
0.9 

5:32 
9.0 

18:31 
0.6 

18:26 
8.0 

s 

11 

1:44 
1.7 

636     14:12 
6.8        1.2 

1937 
6.7 

€ 

M 

11 

0-.67 
L6 

5:45 
6.9 

13:14 
L2 

18:25 
6.8 

F 

12 

1:44 
1.4 

6.-25 
7.9 

14:24 
0.9 

20:07 

7.4 

M 

12 

8:09 
2.2 

7:35     15:55 
5.6        1.7 

21:84 
6.1 

a 

Tu 

12 

1:42 
2.1 

6:84 
5.4 

14:07 
L7 

19:47 
6.7 

S 

13 

2:47 
1.9 

7:40 
6.8 

15:81 
1.2 

21:26 
7.2 

s 

Tu 

13 

5:14 
2.1 

1030     17U» 
6.1        1.6 

22:58 
6.5 

A 

W 

13 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  ia  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
onleas  a  minus  (— )  sign  is  before  the  height,  in  which  cane  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  82°  SO'  E.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  3)i  ^^  quar.;  Q,  full  moon;  (^,  3d  quar.;  B,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUAJtY. 

FEBRUARY. 

MARCH- 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

P 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 
1 

W. 
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0.4 

14:15 
L2 

19:30 
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APRIL. 

MAY. 

JUNE. 

■ 

1 

K 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

W. 
M 

Mo. 
1 

W. 
W 

Mo. 

1 

W.  Mo. 

2:06 
2.0 

8:05 
—0.1 

14:38 
2.3 

20:38 
0.1 

O 

1:56 
1.8 

7:58 
—0.2 

1435 
2.4 

20:45 
0.1 

8 

1 

2:81 
L4 

8:19 
-0.1 

14:64 
2.2 

2132 
0.1 

o 

Tu 

2 

2:30 
2.0 

8:30 
-0.2 

14'^ 
2.4 

21:05 
0.1 

Th 

2 

238 
1.7 

830 
—0.2 

14:48 
2.4 

21:10 
0.1 

s 

§ 

2 

8K)6 
1.3 

8:42 
0.0 

15.35 
2.1 

21:48 
0.2 

W 

3 

2:63 
2.0 

8:53 
—0.3 

15:16 
2.4 

21 -.30 
0.1 

F 

8 

2:48 
L7 

8:48 
-0.2 

15:12 
2.3 

21:84 
0.1 

M 

3 

8:88 
L8 

9:09 
0.1 

16:55 
2.0 

22:16 
0.2 

Th 

4 

8:15 
2.0 

9:17 
—0.8 

16:42 
2.4 

21:53 
0.1 

S 

4 

8:14 
L6 

9:06 
—0.2 

15:40 
2.2 

21:54 
0.1 

A 

Tu 

4 

4:17 
L2 

9:38 
0.2 

16:29 
1.9 

22:46 
0.3 

F 

5 

8:89 
L8 

9:38 
—0.3 

16:05 
2.2 

22:18 
0.1 

s 

S,   5 

8:45 
L4 

9:28 
-0.1 

16K)8 
2.0 

22:19 
0.2 

W 

5 

4:56 
L2 

10:12 
0.3 

17K)1 
1.8 

23:22 
0.3 

S 

6 

4:02 
1.7 

9:58 
-0.2 

16:80 
2.1 

22:32 
0.2 

M     6 

1 

4:10 
1.8 

9:60 
0.0 

16.-36 
1.9 

22:45 
0.3 

Th 

6 

6:48 
1.1 

10:50 
0.5 

17:39 
L6 

•  ■         • 

•  •         • 

s 

7 

4:23 
1.5 

10:17 
—0.1 

16:67 
1.9 

22:53 
0.3 

Tu    7 

1 

4:86 
1.2 

10:18 
0.2 

17K)4 
L7 

23:18 
0.4 

F 

7 

OHX) 
0.4 

6:42 
1.1 

11:45 
0.7 

1830 
L5 

s 

M 

8 

4:40 
1.8 

11:34 
0.1 

1734 
L7 

23:15 
0.5 

A 

W 

8 

5:00 
LO 

10:40 
0.4 

17:85 
L6 

•  •        ■ 

•  •        • 

(L 

8 

8 

0:48 
0.5 

8:38 
L2 

12:64 
0.9 

19:14 
L8 

c 

Tu 

9 

4:40 
LI 

10:47 
0.3 

17:54 
L4 

23:45 
0.7 

(C 

Th    9 

OKK 
0.6 

5:12 
0.9 

11:05 
0.7 

18:80 
1.3 

£ 

S 

9 

1:65 
0.5 

10:00 
L8 

15:11 
LO 

21:02 
L2 

A 

W 

Th 

10 
11 

4:56 
LO 

6:48 
0.7 

10:44 
0.5 

18:40 
1.1 

18:13 
1.2 

18:46 
LO 

«        ■        • 

23:10 
L2 

F  10 

1:00 
0.7 

6:12 
0.7 

21.-00 

M 
Tu 

10 
11 

3:14 
0.5 

435 
0.4 

11:02 
1.6 

11:65 
L8 

17:34 
0.9 

18:26 
0.7 

2235 
L2 

23:34 
L2 

L8 

8 

11 

11:53 
L2 

1835 
0.0 

22:63 
L3 

F 

12 

735 
0.5 

13:40 
L2 

19:04 
0.8 

•  ■         • 

•  •         • 

S   12 

6:15 
0.6 

1238 
1.6 

18:48 
0.7 

28.55 
L4 

W 

12 

531 
0.3 

12:41 
L9 

19:05 
0.5 

•  •        • 

•  ft         • 

S 

13 

0:30 
L4 

7:85 
0.4 

18:25 
L4 

19:24 
0.6 

E 

M 

13 

635 
0.4 

12:51 
L8 

19:11 
0.6 

•  •        • 

•  ■        • 

Th 

13 

0:24 
L2 

6:09 
0.1 

1330 
2.1 

19:34 
0.4 

s 

14 

1:00 
L6 

7:40 
0.8 

13:40 
L8 

19:44 
0.4 

Tu 

14 

0:41 
L5 

6:88 
0.8 

13:22 
2.0 

19:32 
0.4 

F 

14 

1:10 
L2 

6:51 
0.0 

14K» 
2.2 

20:15 
0.8 

B 

M 

15 

1:29 
L8 

7:44 
0.2 

14.-00 
2.0 

20:02 
0.2 

W 

15 

1:16 
L5 

7K)0 
0.1 

13:64 
2.2 

20K)0 
0.2 

• 

S 

15 

1:56 
L2 

7:84 
0.0 

14:85 
2.2 

20:64 
0.2 

Tu 

16 

1:58 
L9 

7:54 
0.1 

14:24 
2.2 

20:20 
0.1 

Th 

16 

1:49 
1.5 

736 
—0.1 

14:24 
2.3 

20:28 
0.1 

N 
P 

s 

16 

2:36 
L8 

8:18 
0.0 

15:12 
2.2 

21:31 
0.2 

• 

W 

17 

2:24 
L9 

8H» 
-0.1 

14:43 
2.8 

20:45 
0.0 

• 

F 

17 

2:17 
L5 

7:65 
-0.2 

14:60 
2.8 

21:00 
0.1 

M 

17 

3:18 
L8 

8:56 
0.0 

15:46 
2.1 

22:14 
0.1 

Th 

18 

2:44 
L8 

8:28 
-0.2 

16:12 
2.3 

21:12 
0.0 

8 

18 

2:41 
L5 

838 
-0.2 

1531 
2.8 

21:34 
0.1 

Tu 

18 

4K)4 
L8 

9:48 
0.2 

1634 
2.0 

2S.H» 
0.2 

F 

19 

8K>5 
1.7 

8:58 
—0.8 

16:37 
2.8 

21:42 
0.0 

N 
P 

S 

19 

8:18 
L4 

9H)0 
—0.2 

16:50 
2.2 

22:11 
0.1 

W 

19 

4:62 
L4 

10:36 
0.4 

11:00 
L9 

23:42 
0.2 

8 

20 

8:25 
1.6 

9:21 
-0.8 

16:02 
2.2 

22:14 
0.1 

M  20 

8:42 
L3 

9:35 
0.0 

1634 
2.0 

22:50 
0.2 

Th 

20 

6:46 
L4 

11:32 
0.6 

17:85 
L7 

•  «        • 

•  •        « 

» 

21 

8:46 
L5 

9:48 
-0.2 

16t29 
2.1 

22:49 
0.2 

Tu21 

4:19 
1.8 

10:14 
0.2 

16:68 
L9 

23:40 
0.3 

F 

21 

0:25 
0.8 

6:44 
L4 

12:84 
0.8 

1832 
L6 

N 

M 

22 

4K)5 
L4 

10:12 
-0.1 

17:67 
L9 

2335 
0.4 

W  22 

6:05 
L2 

IIKX) 
0.5 

17dW> 
L7 

•  a           • 

•  •           • 

I 

8 

22 

1:15 
0.3 

8K)7 
L6 

14K)4 
0.9 

19:06 
L4 

P 

Tu 

23 

4:82 
1.3 

10:44 
0.2 

17:30 
1.7 

•  ■        • 

•  •        • 

}) 

Th  23 

0:32 
0.5 

6:16 
L2 

12K)8 
0.7 

1836 
1.5 

§ 

23 

2:14 
0.4 

9:80 
1.6 

lem 

LO 

2032 
1.2 

1> 

W 

24 

0:13 
0.6 

5K)0 
LI 

11. -06 
0.6 

18K)6 
L4 

F   24 

1:89 
0.5 

9:09 
L2 

1430 
LO 

19.56 
L8 

M'24 

1 

834 
0.4 

10:89 
L7 

17:89 
0.9 

21:46 
L2 

Th 

25 

1:85 
0.8 

6:07 
1.0 

11:45 
0.9 

21.-09 
L2 

8 

25 

8:25 
0.6 

11:06 
L4 

1730 
1.0 

22:00 
L3 

Tu  25 

436 
0.3 

11:88 
L7 

18:36 
0.7 

22:58 
LI 

F 

26 

4:50 
0.7 

12:50 
L2 

18:12 
0.9 

23:80 
1.3 

E 

S 

26 

4:35 
0.4 

11:64 
L7 

1838 
0.8 

28:14 
L8 

W 

26 

532 
0.2 

12:19 
L9 

19:18  ■ 
0.5  • 

•        • 

m          m 

S 

27 

6:56 
0.5 

12:55 
L6 

18:58 
0.7 

•  •        • 

•  >        • 

M 

27 

6:30 
0.8 

12:30 
L9 

19:00 
0.6 

•  •        ■ 

•  •        • 

Th 

27 

0K>4 
LI 

6:14 
0.2 

18:00 
2.0 

19:64 
0.4 

E 

s 

28 

0:25 
1.5 

6:80 
0.8 

18:16 
1.9 

19:24 
0.5 

Tu 

28 

0:04 
L4 

6:13 
0.1 

18:00 
2.1 

19:34 
0.4 

F 

28 

LHX) 
L2 

6:64 
0.1 

18.-84 
2.0 

2034 
0.3 

M 

29 

1:00 
L6 

7K)0 
0.1 

18-.38 
2.1 

19:54 
0.8 

W 

29 

0:46 
L4 

6:47 
0.0 

18:29 
2.2 

20.-02 
0.3 

8 
O 

8 

29 

1:46 
L2 

734 
0.1 

14:15 
2.0 

20:54 
0.2 

Tu 

30 

1:30 
L7 

7:28 
-0.1 

14:00 
2.3 

20:20 
0.2 

o 

Th 
F 

30 
31 

133 
L4 

1:68 
L4 

7:19 
0.0 

7:49 
—0.1 

13:54 
2.2 

1436 
2.2 

20:30 
0.2 

20:55 
0.2 

S 

30 

2:30 
LS 

8:03 
0.1 

14:48 
2.1 

2132 
0.2 

The  tid 
comparisoi 
from  Mear 
which  is  1. 
chart,  unlc 

The  tli 
forenoon  (i 
is  3:47  p.  m 

#,  nevi 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
1  of  consecutive  heights  will  Indicate  whett 
I  Low  Water  Springs,  which  is  approximate 
0  foot  below  mean  sea  level.    To  find  the 
»8  a  minus  (— )  sign  is  before  the  height,  in 

ne  used  is  Indian  Standard  for  the  merldif 
3,.  m.),  all  greater  are  in  the  afternoon  (p.  m 

• 

r  moon;  "}),  Ist  quar.;  O.  ^"^1  moon;  C.  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  on 
ler  It  Is  high  or  low  water.    The  heights,  in 
;ly  the  datum  of  soundings  on  the  Admiral 
depth  of  water,  add  the  tabular  height  U 
which  case  subtract  it. 

in  82°  80'  E.;  0»»  is  midnight,  12h  is  noon:  all 
.)  and  when  diminished  by  12  give  the  times 

uar.;  £,  moon  on  the  equator;  N,  S,  moon 

I  the  second  line  of  each  day;  a 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

>  the  soundings  given  on  the 

hours  less  than  12  are  in  the 
1  after  noon;  for  instance,  16:47 

farthest  north  or  south  of  the 

• 
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JULY. 


8 


E 

c 


N 


E 


3> 


s 


O 

A 


Day  of— 


W.  Mo 


M 

Tu 

W 
Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

H 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


3:10 
L8 

8:46 
1.8 

4:25 
L8 

5:04 
1.4 

5:45 
1.4 

6:24 
1.4 

0:18 
0.8 

0:55 
0.8 

1:45 
0.8 

2:52 
0.8 

4:09 
0.3 

5:25 
0.2 

0*.54 
LI 

1:58 
L2 

2:48 
L8 

8:81 
L6 

4:15 
L6 

4:56 
L7 

5:88 
L7 

6:21 
L7 

0:82 
0.1 

1:12 
0.2 

2:00 
0.3 

8:12 
0.4 

4:85 
0.4 

5:58 
0.4 

1:00 
LI 

1:58 
L2 

2:84 
L8 

8:10 
L4 

8:44 
L5 


8:85 
0.2 

9.-06 
0.2 

9:40 
0.8 

10:19 
0.4 

IIHW 
0.5 

11:48 
0.6 

7:14 
L4 

8.-25 
L5 

9:46 
L6 

11:00 
L6 

12H)4 
L8 

13:00 
L9 

6:80 
0.2 

7:24 
0.1 

8:14 
0.1 

9:04 
0.2 

9:54 
0.8 

10:44 
0.4 

11:81 
0.6 

12:19 
0.7 

7'X)9 
L7 

8:10 
L6 

9:20 
L6 

10:32 
L6 

11:40 
L6 

12:89 
L7 

6:47 
0.8 

7:81 
0.3 

8:06 
0.2 

8:37 
0.2 

9:06 
0.2 


15:15 
2.1 

15:51 
2.0 

16:28 
L9 

16:55 
L9 

17:24 
L7 

17:55 
L6 

12:35 
0.7 

13:48 
0.9 

15:25 
0.9 

17:24 
0.8 

18:44 
0.6 

19:29 
0.5 

14:48 
2.1 

14:28 
2.1 

15:06 
2.1 

15:44 
2.1 

16:18 
2.0 

16:50 
L9 

17.-21 
L8 

17:58 
L6 

18:11 
0.8 

14:29 
LO 

16:41 
0.9 

1837 
0.8 

19:15 
0.6 

19:53 
0.4 

13:28 
L9 

14:01 
2.0 

14:85 
2.0 

15K)6 
2.0 

15:89 
2.0 


21:58 
0.2 

22:18 
0.2 

22:44 
0.2 

28:14 
0.2 

23:44 
0.2 


18:25 
L4 

18:64 
L8 

20:05 
LI 

21:52 
LO 

23:25 
LO 


20.*06 
0.3 

20:47 
0.2 

21:25 
0.2 

22:04 
0.1 

22:48 
0.1 

23:20 
0.1 

23:58 
0.1 


18:27 
L5 

19:09 
L3 

20:20 
LI 

21:58 
0.9 

28:43 
LO 


20:25 
0.3 

20:53 
0.2 

21:18 
0.2 

21:89 
0.2 

21:58 
0.1 


AUGUST. 


a 
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E 


c 


N 


E 


S 


o 


E 


Day of— 


W.  Mo. 


Th 

1 

F 

2 

8 
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8 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

8 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

Th 

16 

F 

16 

S 

17 

8 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

8 

26 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

S 

31 

Time  and  Height  of  High  ancf 
Low  Water. 


4:16 
L6 

4:46 
L6 

5:15 
L7 

5:47 
L7 

6:23 
L6 

0:11 
0.1 

0:50 
0.1 

1:42 
0.3 

3:14 
0.4 

5:10 
0.4 

1:14 
LI 

2K)6 
1.3 

2:47 
L6 

8:28 
L8 

8:58 
L9 

4:82 
L9 

5:06 
L9 

5:41 
L9 

6:19 
1.7 

0:17 
0.1 

0:48 
0.8 

1:84 
0.4 

3:53 
0.6 

0:10 
0.9 

1:16 
LI 

1:54 
L8 

2:25 
L5 

2:55 
L7 

8:28 
L8 

8:51 
L9 

4:17 
L9 


9:40 
0.3 

10:14 
0.3 

10:51 
0.4 

11:28 
0.5 

12H)9 
0.6 

7:09 
L6 

8:28 
L5 

10:05 
L5 

11:40 
L6 

12:48 
L8 

6:85 
0.8 

7:38 
0.3 

8:22 
0.2 

9:08 
0.2 

9:52 
0.3 

10:83 
0.4 

11:18 
0.5 

11:48 
0.6 

12:20 
0.7 

7:02 
L6 

8K)5 
L5 

9:84 
L4 

11:18 
L4 

5:59 
0.5 

6-.58 
0.4 

7:36 
0.4 

8:07 
0  8 

8:35 
0.2 

9:01 
0.2 

9:29 
0.2 

9:59 
0.2 


16:09 
2.0 

16:85 
L9 

16:58 
L8 

17:19 
L6 

17:36 
L6 

12:59 
0.7 

14:14 
0.9 

16:24 
0.9 

18:48 
0.7 

19:24 
0.5 

13:40 
2.0 

14:18 
2.1 

14:58 
2.1 

15:26 
2.1 

15:56 
2.0 

16:24 
L9 

16:53 
L8 

17:20 
L6 

17:48 
L4 

18:58 
0.8 

15:80 
0.9 

18:45 
0.8 

19:22 
0.6 

12:25 
L6 

13:18 
1.8 

13:51 
L9 

14:22 
2.0 

14:52 
2.0 

15:20 
2.0 

15:45 
L9 

16:08 
L8 


22:18 
0.1 

22:43 
0.1 

28:09 
0.1 

23:89 
0.1 


17:57 
L3 

18:23 
LI 

19:02 
LO 

28:15 
0.9 


19:59 
0.8 

20:82 
0.2 

21:05 
0.1 

21:40 
0.0 

22:14 
0.0 

22:46 
—0.1 

23:17 
0.0 

23:48 
0.0 


18:18 
L2 

18:54 
LO 

21:28 
0.9 


19:49 
0.4 

20:13 
0.3 

20:34 
0.2 

20:52 
0.2 

21:06 
0.1 

21:22 
0.1 

21:42 
0.0 

22:05 
-0.1 


SEPTEMBER. 
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Dayof- 
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8 
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Tu 

W 

Th 
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8 

M 

Tu 

W 

Th 
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8 

M 

Tu 

W 

Th 

F 

8 

8 
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Mo. 
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3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


4:42 
L9 

5:09 
L8 

6:40 
L8 

6:18 
L6 

0K» 
0.1 

0:58 
0.4 

2:46 
0.6 

0:24 
LO 

1:21 
L3 

1:58 
L6 

2:30 
L9 

2:59 
2.1 

329 
2.2 

3:69 
2.2 

4:29 
2.1. 

4:59 
2.0 

5:34 
1.8 

6:12 
L6 

7:04 
L4 

0:16 
0.5 

1:24 
0.8 

0:85 
LO 

1:09 
L8 

1:86 
L5 

2:02 
L7 

2:29 
L9 

2:54 
2.0 

8:21 
2.1 

8:45 
2.1 

4:11 
2.0 


10:80 
0.2 

11:05 
0.8 

11:48 
0.5 

12:28 
0.6 

7:15 
L5 

9:19 
L4 

11:26 
L5 

5:83 
0.6 

'  6:51 
0.5 

7:40 
0.3 

8:22 
0.8 

8:59 
0.2 

9:35 
0.2 

10:08 
0.8 

10:40 
0.3 

11:09 
0.4 

11:36 
0.5 

12:06 
0.7 

12:49 
0.8 

8:87 
L3 

10:39 
L8 

6:13 
0.7 

6:58 
0.5 

7-.80 
0.4 

7:67 
0.3 

8:21 
0.2 

8:44 
0.1 

9:11 
0.1 

9:40 
0.1 

10:12 
0.2 


16:26 
L7 

16:42 
L6 

16:59 
1.4 

17:18 
L3 

13:32 
0.8 

15:54 

0.8 

18:84 
0.7 

12:37 
L7 

13:28 
L9 

13:59 
2.0 

14:30 
2.0 

14:59 
2.0 

16:26 
2.0 

15:53 
L8 

16:20 
L7 

16:48 
L5 

17:14 
L3 

17:48 
LI 

18:00 
0.9 

18:45 
0.7 

19:02 
0.6 

12:06 
L5 

12:52 
L7 

18:28 
L8 

13:50 
L9 

14:28 
L9 

14:53 
L9 

15:17 
L8 

15:37 
L7 

15:55 
L6 


22:31 
-0.1 

28:01 
—0.1 

23:32 
0.0 


17:46 
LI 

18:12 
0.9 


19:02 
0.5 

19:88 
0.3 

20:04 
0.1 

20:36 
0.0 

2L'05 
-0.1 

21:36 
-0.1 

22K)4 
-0.1 

22:83 
—0.1 

22:59 
0.0 

23:28 
0.1 

23:47 
0.8 


22:06 
0.8 


19:24 
0.4 

19:48 
0.3 

19:59 
0.3 

20:11 
0.2 

20:25 
0.1 

20:43 
0.0 

21K)4 
-0.1 

21:30 
—0.2 

21:58 
—0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts)  for  this  region,  and 
which  is  LO  foot  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  82°  30'  E.;  0*>  is  midnight,  12b  is-noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminish^  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  3:47  p.m. 

#,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


COLOMBO  (Ceyioa),  INDIA,  1912. 
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8:40       9:67 
9.8        0.5 

16:60 
9.6 

22:38 
4.8 

M 

25 

8:23 
9.8 

9:82 
0.5 

16:38 
10.1 

22:20 
5.0 

F 

26 

8:87 
10.6 

9:48 
L2 

16:17 
9.2 

21:50 
3.5 

D 

M 

26 

4:20     10:59 
9.0        LI 

18:06 
9.1 

•  •        • 

•  •         • 

N 

Tu 

26 

438 
8.4 

10:84 
L4 

17:58 
9.5 

•  ■        • 

•  «        • 

1> 

8 

27 

4:12 
10.0 

10:85 
1.2 

17:15 
8.9 

22:47 
4.6 

Tu 

27 

0:01       530 
5.6        8.5 

1232 
L5 

19:54 
9.2 

W 

27 

0:12 
5.6 

6.-28 
7.6 

1237 
2.1 

1932 
9.4 

8 

28 

4:68 
9.8 

11:40 
1.2 

18:85 
8.8 

■        •        ■ 
•        ■        • 

N 

W 

28 

2:18       7:12 
5.6        7.6 

13;57 
L8 

2135 
10.1 

Th 

28 

2:16 
4.7 

738 
7.5 

13:50 
2.1 

20:58 
10.0 

M 

29 

0:28 
5.4 

5:65 
8.7 

12:57 
LO 

20:18 
9.3 

Th 

29 

8:88       9:07 
4.5        8.2 

16:17 
0.7 

22:22 
1L3 

p 

F 

29 

832 
8.5 

9:11 
8.4 

15:12 
L5 

21:56 
10.8 

Tu 

30 

2:15 
5.4 

737 
8.2 

14:14 
0.5 

21:42 
10.4 

8 

30 

439 
2.1 

10:14 
9.8 

16:12 
LO 

22:40 
1L5 

N 

W 

31 

8:40 
4.8 

9:07 
8.5 

15:24 
-0.2 

22:39 
11.7 

• 

8 

31 

4:48 
0.8 

1130 
ILl 

17:00 
0.4 

23:18 
12.0 

The  tM 
a  oomparifl 
from  Meaz 
which  Lb  6. 
unless  a  mi 

The  til 
forenoon  (i 
15:47  Ls  8:47 

•,  new 
equator;  A 

Lee  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whei 
I  Low  Water  Springs,  which  is  approximat 
[)  feet  below  mean  sea  level.    To  And  the  de 
Inufl  (•)  sign  is  before  the  height,  in  whicl 

ne  used  is  Indian  Standard,  for  the  merld 
i.  m.),  all  greater  are  in  the  afternoon  (p.  n 
p.  m. 

r  moon;  ]),  Ist  qoar.;  O.  'ull  moon;  C.  ^  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
^her  it  is  high  or  low  water.    The  heights,  in 
ely  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
1  case  substract  it. 

Ian  »Z°  W  E.;  Ot*  is  midnight,  12>>  is  noon;  a 
1.)  and  when  diminished  by  12  give  the  ti 

luar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day; 

I  feet  and  tenths.  n,re  reckoned 
ity  Charts  for  thij  region,  and 
soundings  given  on  the  chart, 

II  hours  less  than  12  are  in  the 
mes  after  noon;  for  instance, 

farthest  north  or  south  of  the 
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Tbe  tld«a  are  plBcinl  In  the  order  of  occurrence,  with  llieir  Umce  on  the  flnl  llae  uid  beletiuon  iheeecond  IJneol  each  day; 
1  comparison  of  conaecutlve  heights  will  Indicate  whether  ii  is  hitihorlow  uaicr.  The  heli{hte.infeetiind  leQth^  sre  reckoned 
[torn  Mean  Low  Water  SprlngB,  which  Is  appmiloialely  the  datum  ■>(  soundings  on  the  Admiralty  Charts  (or  ihls  rerian,  and 
kvhich  is  6,0  feet  below  mean  nea  level.    To  nnd  the  depth  of  water,  odd  the  tabular  height  to  the  Boundlngs  given  on  me  chart. 


at  quar.;  O. 'nil  moon;  (^.  3d  quar,;  E,  mnonon  the  equator;  N,  S,  moon  farthest  nortfaora 
I  apogee  or  perigee. 
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JULY. 

AUGUST.                              1 

SEPTEMBER. 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

.  1 

Day  of— 

Time  and  Height  ef  High  and 
Low  water. 

W. 
M 

Mo. 
1 

W. 

Th 

Mo. 
1 

W. 
S 

Mo. 

1 

0:35 
8.6 

6:18 
0.2 

18:22 
11.9 

19:32 
3.6 

1:30 
9.2 

7:07 
0.9 

13:52 
11.7 

19:52 
2.0 

2:12 
10.7 

7:60 
1.9 

14:16 
11.0 

20:13 
0.2 

A 

Tu 

2 

1:11 
8.4 

6:50 
0.5 

13:53 
11.8 

20:02 
8.6 

F 

2 

2:02 
9.3 

7:35 
1.4 

14:20 
U.5 

20:19 
1.7 

M 

2 

2:47 
10.5 

8:23 
2.7 

14:43 
10.3 

20:48 
0.3 

W 

3 

1:47 
8.8 

722 
1.0 

14:23 
11.5 

20:27 
3.8 

E 

8 

3 

2:37 
9.8 

8:10 
1.9 

14:50 
11.1 

20:50 
1.4 

Tu 

3 

3:31 
10.1 

9:02 
8.7 

15:15 
9.7 

21:27 
0.7 

Th 

4 

2:23 
8.2 

7:57 
1.6 

14:54 
11.1 

20:68 
3.1 

8 

4 

3:16 
9.8 

8:47 
2.6 

15:20 
10.5 

21:27 
1.3 

c 

W 

4 

4:34 
9.6 

9:48 
4.7 

15:53 
8.9 

2224 
1.2 

F 

6 

3:01 
8.1 

8:32 
2.2 

15:25 
10.8 

21:35 
2.8 

M 

5 

4:00 
9.2 

9:80 
8.5 

15:52 
9.9 

22:10 
1.3 

Th 

5 

5:38 
9.1 

11:14 
5.6 

16:57 
8.1 

23:40 
1.6 

E 

S 

6 

8:46 
8.0 

9:12 
2.8 

15:58 
10.4 

22:17 
2.6 

c 

Tu 

6 

4:51 
9.0 

10:20 
4.5 

16:31 
9.8 

28K)8 
1.8 

N 

F 

6 

7:11 
9.1 

18:42 
5.5 

18:34 
7.5 

•        •        • 

f 

s 

7 

4:36 
8.0 

10.-02 
3.5 

16:37 
9.8 

23:07 
2.2 

W 

7 

8.8 

11:43 
5.3 

17:24 
9.7 

•  •        • 

•  •        ■ 

S 

7 

1:22 
1.5 

8:47 
9.8 

15:05 
4.5 

20:30 
8.0 

M 

8 

5:30 
8.2 

11:07 
4.8 

17:20 
9.4 

•        ■        • 
■        ■        • 

Th 

8 

0:20 
1.2 

7:32 
9.1 

13:35 
5.5 

18:43 
8.1 

S 

8 

2:45 
1.0 

9:48 
10.9 

15:58 
3.1 

21:48 
9.1 

Tu 

9 

0:02 
1.7 

6.*88 
&5 

12:80 
4.8 

18:13 
9.1 

N 

F 

9 

1:38 
0.8 

9K)0 
10.0 

15:02 
5.0 

20:22 
8:3 

P 

M 

9 

3:49 
0.2 

10:36 
12.0 

16:42 
1.7 

22:45 
10.6 

W 

10 

1K)4 
1.1 

8:02 
9.2 

18-.55 
5.0 

19:20 
8.9 

8 

10 

2:60 
0.1 

10K)5 
11.1 

16:05 
4.1 

21:43 
9.1 

Tu 

10 

4:42 
-0.5 

11:18 
12.8 

1722 
0.4 

28:82 
11.8 

« 

Th 

11 

2:06 
0.8 

9:16 
10.2 

15:08 
4.6 

20:38 
8.9 

S 

11 

8:52 
—0.6 

10:55 
12.3 

16:57 
8.0 

22:47 
9.9 

• 

W 

11 

5.-29 
-0.9 

11:57 
18.2 

17:59 
-0.6 

•        «        • 

F 

12 

8:05 
-0.5 

10:18 
11.4 

16:11 
4.2 

21:50 
9.8 

P 

M 

12 

4:47 
—1.8 

11:40 
13.2 

17:48 
1.6 

23:42 
11.0 

£ 

Th 

12 

0:17 
12.6 

6:18 
— LO 

12:85 
18.8 

18:36 
—1.3 

N 

H 

13 

4:02 
-1.8 

11:10 
12.5 

17:07 
3.5 

22:52 
9.8 

o 

Tu 

13 

5:38 
—1.7 

12:22 
13.8 

1826 
0.6 

■        •        • 
•        •        • 

F 

13 

1K)0 
13.0 

6:56 
—0.5 

13:13 
18.1 

19:12 
—1.5 

• 

S 

14 

4:54 
—1.8 

11:56 
18.3 

17:58 
2.7 

28:47 
10.4 

W 

14 

0:30 
U.7 

625 
— L6 

13.9 

19.-07 
-0.1 

S 

14 

1:42 
12.9 

7:35 
0.4 

13:49 
12.5 

19:48 
—1.2 

P 

M 

15 

5:45 
—2.1 

12:42 
13.9 

18:47 
1.8 

•  •                  V 

•  •        ■ 

E 

Th 

15 

1:18 
12.0 

7:11 
—1.1 

13:42 
13.5 

19:47 
-0.4 

s 

15 

2:25 
12.8 

8:ft 
1.6 

14:24 
11.5 

20:27 
-0.5 

Tu 

16 

0:40 
10.7 

6:35 
—1.9 

13:26 
14.0 

19:38 
1.3 

F 

16 

2.06 
12.0 

7:57 
-0.2 

14:21 
13.0 

2026 
-0.4 

M 

16 

8K)8 
11.3 

8:55 
3.0 

15:00 
10.8 

21:05 
0.4 

\ 

W 

17 

1:30 
11.0 

7:28 
—1.8 

14:08 
13.7 

20:18 
0.9 

S 

17 

2:50 
11.6 

8:42 
1.0 

15:00 
12.0 

21:08 
-0.1 

Tu 

17 

3:66 
10.2 

9:43 
4.4 

15:35 
9.0 

21:48 
1.5 

Th 

18 

2:20 
10.9 

8:13 
-0.4 

14:52 
18.1 

21H)2 
0.7 

» 

18 

3:40 
10.8 

928 
2.5 

15:38 
10.9 

21:55 
0.6 

3) 

W 

18 

4:48 
9.2 

10:52 
5.5 

16:15 
7.7 

22:40 
2.5 

E 

F 

19 

3:12 
10.6 

9K)4 
0.9 

15:34 
12.2 

21:52 
0.8 

D 

M 

19 

4:82 
9.8 

10:24 
4.0 

16:18 
9.6 

22:47 
1.4 

8 

Th 

19 

6:01 
8.6 

13:24 
6.0 

1720 
7.0 

*  •        • 

•  •        • 

S 

20 

4K)7 
10.1 

10:00 
2.2 

16:19 
11.2 

22:45 
1.0 

Tu 

20 

5:88 
8.9 

11:40 
5.2 

17.-02 
8.5 

23:50 
2.1 

F 

20 

0:10 
8.8 

8KK) 
8.4 

1520 
5.8 

19:48 
6.3 

D 

s 

21 

5:07 
9.5 

11:06 
8.5 

17:04 
10.2 

23:43 
1.3 

W 

21 

6:57 
8.6 

13:28 
5.4 

18:05 
7.5 

•        •        • 

S 

21 

1:51 
8.6 

9:22 
9.0 

16:06 
4.3 

21:28 
6.9 

M 

22 

6:18 
9.0 

12:20 
4.5 

17:53 
9.1 

•  ■        • 

•  •        • 

8 

Th 

22 

1KX> 
2.4 

8:48 
8.9 

15:17 
5.6 

19:50 
6.8 

A 

s 

22 

8K)0 
3.2 

10:01 
9.6 

16:80 
8.6 

22:10 
7.7 

Tu 

23 

0:44 
1.5 

7:45 
8.9 

13:46 
5.2 

18:56 
8.8 

F 

23 

228 
2.5 

9:57 
9.4 

16:22 
5.0 

2122 
6.9 

M 

23 

3:50 
2.7 

10:80 
10.2 

16:48 
2.8 

22:48 
8.6 

W 

24 

1:47 
1.5 

9:07 
9.4 

15.-05 
5.5 

20:10 
7.8 

S 

24 

820 
2.2 

10:36 
10.1 

17.-00 
4.3 

22:20 
7.6 

Tu 

24 

4:25 
2.1 

10:56 
10.6 

17K» 
2.1 

23:13 
9.6 

Th 

25 

2:45 
1.4 

10:10 
10.0 

16:14 
5.2 

21:24 
7.8 

A 

H 

25 

4:07 
1.8 

11:06 
10.6 

17:25 
3.6 

28:00 
8.3 

W 

25 

4:57 
1.6 

11:20 
11.0 

17.-26 
1.3 

23:42 
10.4 

s 

F 

26 

3:36 
1.2 

10:55 
10.5 

17:04 
4.7 

22:21 
7.8 

M 

26 

4:43 
1.4 

11:33 
11.2 

17:46 
2.9 

23:35 
8.9 

E 

o 

Th 

26 

5:25 
1.3 

11:48 
11.4 

17:48 
0.4 

•  •        • 

•  •        • 

S 

27 

4:18 
1.0 

11:29 
11.0 

17:43 
4.2 

23:07 
8.2 

Tu 

27 

5:17 
1.1 

12:00 
11.6 

18:06 
2.3 

•  >        • 

•  •        • 

F 

27 

0:11 
11.1 

5:67 
1.0 

12:16 
11.6 

18:18 
—0.8 

s 

28 

4:57 
0.8 

12K)0 
11.5 

18:18 
8.7 

23:47 
8.5 

o 

W 

28 

0:05 
9.5 

5:48 
0.9 

12:28 
11.7 

18:28 
1.6 

S 

28 

0:41 
11.7 

6:27 
1.1 

12:45 
11.5 

18:40 
-0.7 

2 

M 

29 

5:80 
0.6 

12:80 
11.8 

18:40 
3.2 

•        •        « 
■        «        • 

Th 

29 

0:37 
.10.0 

6:18 
0.8 

12:50 
11.8 

18:50 
1.1 

s 

29 

1:14 
12.0 

6:50 
1.5 

13:15 
11.2 

19:10 
—0.9 

Tu 

30 

0:22 
8.8 

6K)3 
0.5 

12:57 
12.0 

19K)5 
3.0 

E 

F 

30 

1:07 
10.4 

6:45 
1.0 

13:18 
11.8 

19:15 
0.1 

M 

80 

1:50 
11.9 

7:33 
2.2 

13:45 
10.7 

19:42 
—0.8 

W 

31 

0:57 
9.0 

6:35 
0.7 

18:26 
11.9 

19:28 
2.5 

S 

31 

1:40 
10.7 

7:18 
1.2 

13:46 
11.4 

19:42 
0.8 

The  tic 
aeomparii 
from  Ileal 
and  which 
chart,  unh 

les  are  placed  in  the  order  of  occurrence,  wj 
on  of  consecutive  heights  will  indicate  whel 
a  Low  Water  Springs,  which  is  approxima 
is  6.0  feet  below  mean  sea  level.   To  find 
»s  a  minus  (— )  sign  is  before  the  height,  in 

th  their  times  on  the  first  line  and  heights  € 
ther  it  is  high  or  low  water.    The  heights,  ir 
itely  the  datum  of  soundings  on  the  Adn 
the  depth  of  water,  add  the  tabular  height 
I  which  case  subtract  it. 

m  the  second  line  of  each  day; 
i  feet  and  tenths,  are  reckoned 
liralty  Charts  for  this  region, 
to  the  soundings  given  on  the 

The  til 
forenoon  ( 
is  3:47  p.  m 

ne  used  is  Indian  Standard  for  the  meridid 
a.m.)i  all  greater  are  in  the  afternoon  (p.  m. 

> 

in  82°  30' E.:  OMs  mldni 
),  and  when  diminished 

ght,  12^  is  noon;  all 
by  12  give  the  timet 

hours  less  than  12  are  in  the 
i  after  noon;  for  instance,  15:47 

eo 

Iiiatc 

ne^ 
>r;  A 

7  moon;  }),  Istquar.;  O.  'uH  m( 
,  P,  moon  in  apogee  or  perigee. 

oon 

;  (L, 

3dq 

[uar.;  E,  moon  on  the  equator;  ] 

N.e 

1,  rac 

K>n  1 

farthest  north  or 

south  of  the 
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OCTOBER. 

NOVEMBER 

DECEMBER 

1 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Tu 

Mo. 

1 

W. 
F 

Mo. 
1 

o 

W. 
8 

Mo. 

1 

2.-28 
11.6 

8:09 
8.0 

14:15 
10.0 

20:17 
-0.3 

8:59 

ia9 

9:56      16:43 
4.5        8.0 

21:46 
1.6 

c 

4:40      11:13 
lao       8.1 

17:07 
8.2 

23.-06 
2.8 

W 

2 

3:15 
10.9 

8:46 
4.0 

14:60 
9.0 

21:00 
0.4 

C 

s 

2 

6:02 
10.2 

11:32      17:06 
4.4         7.5 

23:15 
2.6 

M 

2 

6:40      12:29 
la  1         2  7 

18:88 
8.8 

•        ■        • 

N 

Th 

3 

4:08 

ia2 

9:42 
L9 

16:17 
8.2 

21:55 
1.4 

P 

s 

3 

6:20 
9.7 

13:10      18:57 
3. 7         7. 6 

•        •        • 
■        ■        » 

£ 

Tu 

3 

0:46        6:63 
8.6         9.7 

13:84 
L9 

20:02 
9.0 

c 

F 

4 

6:17 
9.6 

11:25 
5.4 

16:50 
7.5 

22:23 
2.3 

M 

4 

1:05 
3.0 

7:38      14:16 
9.7         2.7 

20:30 
8.8 

W 

4 

2:07        7:69 
8.7         9.6 

14.-30 
LI 

21:15 

lao 

S 

5 

6:51 
9.8 

13:42 
4.8 

18:61 
7.8 

■        •        • 
•       •        • 

Tu 

5 

2:33 
2.7 

8:46      16:05 
lao        1.4 

21:30 
10.1 

Th 

5 

3:12       8:59 
3.6        9.7 

16:18 

a3 

22:11 
10.9 

s 

6 

1:16 
2.4 

8:20 
9.8 

14:58 
3.6 

20:40 
&3 

£ 

W 

6 

3:30 
2.2 

9:85      15:47 
10.6        0.3 

22:22 
11.3 

F 

6 

4:05        9:50 
8.4         9.8 

16:00 

-a  5 

22«7 
1L8 

M 

7 

2:42 
L8 

9:22 

lao 

15:40 
2.1 

21:47 
9.8 

Th 

7 

4:18 
L8 

lOai      16:27 
11. 1      -0. 7 
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18:56 
6.1 

19K)8 
6.5 

12:56 
0.7 

14K)2 
0.9 

14:58 
1.1 

15:47 
L8 

16:32 
L5 


28:05 
8.1 

23.85 
8.0 


18:53 
L6 

19:80 
2.2 

20:09 
2.8 

20:53 
3.4 

21:59 
3.9 

23:40 
4.1 


19:58 
5.5 

20:36 
6.0 

21:11 
6.5 

21:42 
6.8 

22:12 
7.0 

22:40 
7.2 

28:06 
7.2 

28:82 
7.2 

28:58 
7.1 


19:55 
2.8 

20:60 
3.3 

22:17 
8.5 

28:44 
8.8 


19:58 
6.9 

20:40 
7.2 

21:16 

7.4 

21:49 
7.5 

22:21 
7.4 
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M 
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Tu 
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W 
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Th 

23 

F 

24 

8 

25 

S 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

F 

31 

Mo, 


Time  and  Height  of  High  and 
Low  Water. 


4:58 
— L5 

5:29 
—1.7 

6.-08 
— L6 

-L8 

0:21 
6.2 

0:50 
5.7 

1:20 
5.8 

2:00 
4.8 

8.-01 
4.3 

0:27 
8.3 

1:25 
2.7 

2K« 

L9 

2:86 
LO 

8K)6 
0.1 

8:42 
-0.7 

4:18 
— LO 

4:57 
—2.0 

5:88 
—2.8 

6:20 
—2.4 

0:11 
6.7 

0:54 
6.4 

1:48 
5.8 

8:04 
5.1 

4:48 
4.7 

0:89 
1.5 

1:89 
0.6 

2:26 
—0.2 

8.-08 
-0.9 

8:48 
—1.3 

4:26 
— L5 

5:02 
— L5 


11:28 
7.8 

12:07 
7.8 

12:42 
7.2 

18.-20 
6.9 

7:51 
—0.9 

7:86 
-0.5 

8:12 
0.1 

8:56 
0.6 

10:00 
L2 

5:00 
4.0 

6:42 
4.5 

7:64 
4.8 

8:50 
5.5 

9:40 
6.2 

10:28 
6.8 

11:18 
7.8 

11:18 
7.6 

12:48 
7.6 

18:80 
7.5 

7:06 
—2.1 

7:50 
— L5 

8:59 
-0.8 

10:04 
0.1 

11:16 
0.9 

6:38 
4.8 

7:59 
5.3 

8:08 
5.9 

9:56 
6.4 

10:39 
6.8 

11:19 
7.0 

11:56 
7.1 


17:16 
L8 

17:56 
2.1 

18:87 
2.5 

19:14 
2.8 

13:58 
6.5 

14:42 
6.1 

15:84 
5.8 

16:86 
5.6 

17:44 
5.6 

11:19 
L7 

12-.86 
1.9 

180)6 
2.0 

14:27 
2.0 

15:12 
2.0 

16:00 
2.1 

16:44 
2.2 

17:86 
2.8 

18:16 
2  5 

19:05 
2.7 

14:22 
7.3 

15:17 
7.1 

16:16 
6.9 

17:17 
6.8 

18:16 
6.9 

12:28 
L5 

13:39 
2.0 

14:33 
2.3 

15.'29 
2.5 

16:15 
2.6 

16:59 
2.8 

17:43 
2.9 


22:58 
7.2 

28:24 
6.9 

28:58 
6.6 


19:55 
3.2 

20:44 
3.5 

21:47 
3.7 

28K)6 
8.7 


18:43 
5.8 

19:28 
6.1 

20:06 
6.4 

20:40 
6.6 

21:12 
6.8 

21:44 
6.9 

22:18 
7.0 

22:58 
7.0 

23.-31 
LO 


20:08 
2.9 

21:10 
8.0 

22:19 
2.8 

28:32 
2.8 


19:05 
7.0 

19:49 
7.0 

20:28 
7.0 

21:02 
6.9 

21:89 
6.7 

22:14 
6.5 

22:50 
6.3 
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W 
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Th 

13 

F 

14 

8 

15 

S 

16 

M 

17 

Tu 

18 

W 

19 

Th 

20 

F 

21 

8 

22 

S 

23 

M 

24 

Tu 

25 

W 

26 

Th 

27 

F 

28 

8 

29 

Time  and  Height  of  High  and 
Low  Water. 


S    30 


5-86 

—1.4 

6K)9 
— L2 

OKN) 
5.8 

0:85 
5.5 

1:11 
5.2 

1:54 

4.8 

2:56 
4.4 

4:25 
4.2 

0:10 
2.1 

0:57 
L8 

1:41 
0.5 

2:22 
—0.4 

3:04 
—1.2 

8:48 
—1.9 

4:85 
—2.4 

5:21 
—2.6 

6:10 
—2.6 

0:12 
6.8 

IM 
6.4 

2.-07 
5.8 

8:20 
5.2 

4:42 
4.9 

OKM 
0.6 

IKtt 
0.1 

2:00 
-0.4 

2:40 
-0.7 

8:24 
— LO 

4:04 
—LI 

4:42 
—LI 

5:18 
—LI 


12:30 
7.0 

13.D8 
6.9 

641 
—0.9 

7:11 
—0.6 

7  44 
-0.1 

8:22 
0.5 

9.10 
LI 

10:10 
L7 

5:57 
4.8 

7:19 
4.8 

8:28 
5.4 

9:19 
6.1 

1012 
6.8 

lL-00 
7.8 

11:49 
7.7 

12:35 
7.9 

18;22 
8.0 

7:00 
— 2.jl 

7:61 
— LO 

8:47 
—0.5 

9:45 
0.5 

10:48 
L6 

6:21 
4.9 

7:49 
5.2 

8:59 
5.7 

9:51 
6.2 

10:86 
6.5 

1L12 
6.7 

11:46 
6.8 

12:18 
6.9 


18:23 
3.0 

19:08 
3.1 

13:44 
6.7 

14:25 
6.5 

15:07 
6.3 

15:51 
6.2 

16:38 
6.1 

17.-25 
d.1 

11:21 
2.2 

12:36 
2.6 

18:40 
2.8 

14:89 
2.9 

15:80 
2.9 

16:28 
2.8 

17:17 
2.8 

18:06 
2.7 

19K» 
2.5 

14K)9 
7.9 

14:54 
7.7 

15:41 
7.5 

16:29 
7.8 

17:19 
7.0 

11:57 
2.4 

18K)7 
8.0 

14:14 
8.2 

15:10 
8.8 

16.-02 
8.3 

16:49 
•  8.2 

17:82 
3.2 

18:11 
3.1 


23:25 
6.1 


19:44 
3.2 

20:81 
3.3 

21:22 
8.3 

22:19 
3.1 

23:16 
2.7 


18:10 
6.2 

18:53 
6.3 

19:33 
6.4 

20:13 
6.5 

20:55 
«.7 

21-40 
6.8 

22.81 
6.9 

23:20 
6.9 


20:07 
2.3 

20:58 
2.0 

22:00 
1.7 

23.-03 
L2 


18H» 
6.7 

18-.56 
6.5 

19:41 
6.3 

20:25 
6.1 

21  £2 
6.0 

21:50 
5.9 

22:32 
5.9 

23:12 
5:8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  is  3.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  8f2P  30'  E.;  0>>  is  midnight,  1^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon,  for  instance, 
15:47  is  8:47  p.m. 

#,  new  moon;  ^,  Ist  quar.;  0>  'uH  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  K,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Time  and  Helf  ht  of  High  and 
Low  water. 


J. 


a 

8 


5:52 
—1.0 

6:23 
—0.8 

0:29 
5.6 

1:07 
5.4 

1:40 
5.1 

2:39 
4.8 

8:44 
4.5 

5:10 
4«5 

6:41 
4«8 

0:48 
0.1 

1:44 
—0.6 

2:86 
—1.8 

8:28 
— L9 

4:20 
—2.4 

5:11 
—2.5 

6:00 
—2.4 

0:16 
7.0 

1:09 
6.7 

2:08 
6.2 

3:12 
5.6 

4:25 
5.1 

5:52 
4.9 

0:22 
0.1 

1:23 
0.0 

2:18 
—0.2 

8:05 
-0.4 

8:48 
—0.5 

4:28 
-0.6 

5:06 
-0.7 

5:35 
—0.6 

6:04 
—0.5 


12:52 
7.0 

18:25 
7.0 

6:52 
-0.5 

7:22 
—0.1 

7:55 
0.5 

8:81 
LI 

9:18 
L8 

10:20 
2.5 

11:88 
8.1 

8:00 
5.8 

9:01 
6.0 

9:59 
6.7 

10:50 
7.8 

11:86 
7.8 

12:20 
8.1 

]8K)0 
8.4 

6:48 
— L9 

7:87 
—LI 

8:27 
-0.1 

9:19 
LI 

10:17 
2.2 

1155 
8.1 

7:32 
5.1 

8:56 
5.5 

9:50 
5.9 

10:80 
6.3 

10:59 
6.5 

11.-28 
6.8 

11:58 
7.0 

12:26 
7.2 

12:54 
7.3 


18:48 
8.0 

19:24 
2.9 

18:59 
7.0 

14:81 
6.9 

15:01 
6.7 

15:32 
6.5 

16:08 
6.8 

16:89 
6.2 

17:24 
6.1 

13:01 
8.5 

14:18 
8.5 

15:12 
3.8 

16:11 
8.0 

17:05 
2.6 

17:56 
2.2 

18:50 
L7 

18:40 
8.4 

14:19 
8.2 

14:57 
7.8 

15:87 
7.8 

16:19 
.   6.8 

17KW 
6.2 

12:45 
8.6 

14:06 
8.7 

16:06 
8.6 

15-.58 
8.4 

16:41 
8.2 

17:18 
2.9 

17:58 
2.7 

18:24 
2.4 

18:53 
2.1 


23:61 
5.8 


20:08 
2.7 

20:41 
2.5 

21:22 
2.2 

22:07 
L8 

22:58 
L4 

28:51 
0.8 


18:20 
6.1 

19:22 
6.8 

20:28 
6.5 

21:28 
6.7 

22:25 
7.0 

23:21 
7.1 


19:40 
L2 

20:33 
0.9 

21:28 
0.6 

22:24 
0.4 

23:22 
0.2 


18:02 
5.8 

19K)4 
5.5 

20:02 
5.4 

20:55 
5.5 

21:41 
5.6 

22:28 
5.8 

28:06 
5.9 

28:45 
6.0 
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Time  and  Helffht  of  High  and 
Low  Water. 


i 


0:23 
6.0 

0:59 
5.9 

1:36 
5.6 

2:18 
5.4 

8:09 
5.1 

4:22 
4.8 

6KM> 
4.8 

0:08 
0.0 

1:14 
—0.5 

2:20 
—LI 

8:16 
— L6 

4:10 
—2.0 

4:59 
—2.1 

5:47 
— L8 

0:18 
7.4 

1:05 
7.1 

1:56 
6.7 

2:60 
6.1 

8:58 
5.5 

5:10 
5.0 

7:05 
5.0 

0:48 
0.7 

1:56 
0.5 

2:i9 
0.3 

8:38 
0.0 

4:09 
—0.1 

4:42 
—0.2 

5:12 
—0.2 

5:42 
0.0 

0:14 
6.5 

0:49 
6.5 


6:83 
—0.2 

7:00 
0.2 

7:26 
0.7 

8K)1 
LS 

8:89 
2.1 

9:82 
2.8 

10:55 
8.5 

7:48 
5.8 

8:52 
6.0 

9:49 
6.7 

10:33 
7.4 

11:14 
8.0 

11:51 
8.4 

12:29 
8.5 

6:82 
— L2 

7:17 
-0.4 

8H)4 
0.7 

8:61 
L7 

9:47 
2.6 

10:56 
8.5 

12:28 
8.9 

8:51 
5.4 

9:89 
5.8 

10:06 
6.1 

10:80 
6.5 

10:55 
6.8 

11:23 
7.1 

11:49 
7.3 

12:14 
7.4 

6:10 
0.3 

6:37 
0.7 


13:20 
7.3 

13:45 
7.1 

14:07 
6.9 

14:26 
6.6 

14:49 
6.4 

15:21 
6.2 

16:09 
5.9 

12:39 
8.9 

14:01 
3.7 

15K)7 
8.3 

16:00 
2.6 

16:58 
L9 

17:89 
LI 

18:28 
0.5 

18:02 
8.5 

18:85 
8.2 

14:10 
7.7 

14:42 
7.0 

15:18 
6.8 

16.-06 
5.6 

17:05 
5.0 

14:02 
8.8 

15:05 
3.5 

15:49 
8.0 

16:25 
2.6 

16:55 
2.2 

17:28 
L8 

17:50 
L4 

18:16 
LO 

12:86 
7.8 

12:57 
7.1 


19:23 
L8 

19:58 
L5 

20:24 
L2 

21K)4 
0.9 

21:53 
0.6 

22:51 
0.4 


17:22 
5.8 

18:57 
5.9 

20:19 
6.8 

21:25 
6.7 

22:28 

7.1 

28:24 
7.4 


19:11 
—0.1 

19:58 
—0.3 

20:47 
-0.3 

21:37 
—0.1 

22:38 
0.2 

28:86 
0.5 


18:41 
4.8 

19:52 
4.9 

20:49 
5.2 

21:86 
5.6 

22:19 
6.0 

28:00 
6.8 

23:39 
6.5 


18:41 
0.6 

19:08 
0.2 
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Time  and  Height  of  High  and 
Low  water. 


1:22 
6.8 

2:00 
6.0 

2:45 
5.6 

8:55 
5.1 

5:18 
5.0 

7:88 
5.5 

0:56 
-0.1 

2.-06 
—0.5 

3K)8 
— LO 

8:55 
— L2 

4:43 
—LI 

5:28 
—0.7 

0:06 
7.7 

0:51 
7.5 

1:86 
7.1 

2:24 
6.5 

3:16 
5.8 

4:25 
5.2 

6.-08 
5.0 

0:02 
L3 

1:23 
1.2 

2:22 
LO 

8K)5 
0.7 

8:40 
0.6 

4:18 
0.5 

4:45 
0.6 

5:16 
0.7 

0:02 
7.0 

0:86 
7.1 

1:12 
6.9 


7K)6 
L2 

7:36 
L8 

8:13 
2.5 

9:06 
3.3 

10:42 
3.9 

12:37 
4.0 

8:37 
6.2 

9:25 
6.9 

10:04 
7.6 

10:41 
8.1 

11:16 
8.4 

11:48 
8.4 

6:11 
—0.1 

6:54 
0.6 

7:87 
L5 

8:24 
2.3 

9:18 
8.1 

10:81 
8.8 

12:17 
4.0 

8:10 
5.2 

8:50 
5.7 

9:17 
6.1 

9:42 
6.5 

10.-09 
6.9 

10*.86 
7.1 

nm 

7.3 

lL-28 
7.2 

5:46 
LO 

6:16 
L4 

6:49 
L8 


13:12 
6.6 

13:29 
6.7 

18:52 
6.4 

14:26 
6.1 

15:18 
5.7 

16:51 
5.8 

18:57 
8.5 

14:55 
2.6 

15:46 
L6 

16:82 
0.6 

17:16 
—0.2 

17:58 
—0.9 

12:19 
8.2 

12:49 
7.8 

13:19 
7.2 

13:49 
6.5 

14:19 
5.8 

14:58 
5.0 

16:11 
4.4 

14:06 
8.6 

14:53 
8.1 

15.-25 
2.5 

15:54 
L9 

16:20 
L4 

16:46 
0.8 

17:11 
0.2 

17:37 
-0.3 

11:50 
7.1 

12:08 
7.0 

12:26 
6.8 


19:37 
0.0 

20:18 
—0.1 

20-58 
0.0 

22:03 
0.1 

28:28 
0.1 


19:05 
5.5 

20:28 
6.1 

21:81 
6.8 

22:27 
7.8 

28:19 
7.7 


18:89 
— L2 

19:20 
— L2 

20K)1 
—0.9 

20:45 
-0.3 

21:86 
0.3 

22:40 
0.9 


18:16 
4.2 

19:40 
4.5 

20:88 
5.1 

21:25 
5.7 

22K)7 
6.2 

22:47 
6.6 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  3.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  S29  30'  E.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  oy  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  Q,  full  moon;  (J^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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—0.6  4.6  0.6  5.6 

2:41  8:57  14:25  20:34 

—0.9  4.4  1.1  5.5 

8:16  9:41  14:43  21:00 

—1.0  4.0  1.6  5.3 

8:50  10:23  15K)9  21:28 

—0.9  3.6  1.9  5.0 

4:24  11:06  15:21  21:39 

—0.7  3.2  2.8  4.6 

6:01  12:10  15:22  21:47 

—0.4  2.8  2.5  4.2 

6:45  21:44 

—0.1  3.9 

6:49  21:21 

0.8  8.5 

8:18  18:06 

0.5  8.5 

9:30  18:01  23:63  .    .    . 

0.5  3.8  2.4  ..    . 

3:56  10:31  18:08  23:52 

2.8  0.4  4.0  1.9 

6.-09  11:16  18:18  .    .    . 

3.2  0.4  4.3  ..     . 

0:10  6:53  11:63  18:31 

1.8  8.6  0.8  4.5 

0:86  6:81  12:26  18:43 

0.7  4.0  0.4  4.7 

1:05  7:10  12:58  19:00 

0.0  4.2  0.6  5.0 

1:87  7:51  13:28  19:23 

—0.6  4.3  0.9  5.3 

2:12  8:34  14K)0  19:50 

—1.1  4.8  L3  5.5 

2:61  9:20  14:31  20:20 

— L5  4.2  1.8  5.6 

8:33  10:10  15:00  20:68 

— L7  3.9  2.2  5.5 

4:17  11:07  16:30  21:80 

—1.7  8.7  2.6  5.8 

5:06  12:22  16:08  22:09 

—1.6  3.5  3.0  4.9 

6:07  14:10  18:17  23:W) 

—1.1  8.6  8.4  4.3 

7:26  15:44  20:68  .    .     . 

—0.6  3.9  3.1  ..    . 

0:40  8:46  16:26  22:27 

3.6  —0.3  4.3  2.3 

2:48  9:68  16:59  23:20 

8.8  0.1  4.6  1.4 

4:85  10:64  17:26  .    .    . 

8.6  0.4  6.0  ..    . 

0:00  5:44  11:84  17:64 

0.6  8.8  0.7  6.2 

0:84  6:42  12:18  18:26 

-0.8  4.1  LI  6.4 

1:12  7:27  12:61  18:65 

-«.8  4.2  L6  6.4 


MAY. 
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E 


N 
P 


o 


Day  of— 


W.  Mo. 


Time  and  Heififhtof  High  and 
Low  Water. 


W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


w 

22 

Th 

23 

F 

24 

S 

25 

s 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

F 

31 

1:89 
— L2 

2:12 
—1.4 

2:48 
—1.4 

8:16 
—1.3 

8:50 
—LI 

4:25 
-0.7 

6:06 
-0.4 

6:54 
0.0 

7:00 
0.6 

8K)8 
0.7 

2:52 
2.6 

4:38 
2.9 

6:32 
8.3 

0:00 
—0.1 

0:36 
-0.8 

1:18 
— L5 

1:52 
—2.0 

2:36 
—2.3 

8:21 
—2.4 

4:08 
—2.2 

6:00 
—1.8 

5:66 
— L2 

6:66 
—0.4 

1:07 
8.2 

8:02 
8.0 

4:47 
3.1 

6.-00 
8.4 

0:14 
—0.8 

0:46 
— L2 

1:17 
-L4 

1:49 
— L6 


8:18 
4.2 

8:67 
4.0 

9:40 
8.8 

10:21 
3.6 

11:04 
8.4 

12:00 
8.8 

13:21 
8.3 

14:67 
3.4 

16:63 
8.6 

16:20 
8.8 

9:14 
0.9 

10:10 
LI 

11:00 
L2 

6:20 
8.6 

7K)4 
8.9 

7:68 
4.1 

8:42 
4.2 

9:36 
4.2 

10:27 
4.2 

11:23 
4.2 

12:28 
4.8 

13:26 
4.4 

14:22 
4.6 

8.-06 
0.3 

9:09 
0.9 

10:10 
1.5 

11:00 
L9 

6:63 
3.7 

7:42 
8.8 

8:26 
8.8 

9:06 
8.8 


13:20 
L8 

18:46 
2.1 

14:12 
2.8 

14:89 
2.5 

16:10 
2.7 

15:46 
2.9 

16:41 
3.1 

19:41 
8.1 


22:31 
2.1 

16:40 
4.0 

16:67 
4.8 

17:14 
4.6 

11:39 
L4 

12:18 
1.6 

12:68 
L9 

18:34 
2.2 

14:18 
2.5 

16:10 
2.8 

16:18 
8.0 

17:38 
3.0 

19:24 
2.8 

20:60 
2.2 

15:11 
4.7 

15:54 
4.9 

16:85 
5.0 

17:06 
6.1 

11:41 
2.8 

12:14 
2.6 

12:44 
2.7 

13:14 
2.8 


19:16 
5.4 

19:45 
5.2 

20:10 
6.0 

20:34 
4.7 

20:54 
4.4 

21:12 
4.0 

21:82 
8.7 

21:52 
8.2 


23K)0 
L6 

28:81 
0.7 


1735 
6.0 

18K» 
6.8 

18:87 
6.6 

19:12 
5.7 

19:62 
6.7 

20:40 
6.4 

2125 
6.0 

22:17 
4.4 

28:27 
8.7 


22:02 
L4 

22:57 
0.6 

23:39 
—0.2 


17:84 
6.2 

18:05 
6.2 

18:33 
5.1 

19K)0 
4.9 


JUNE. 


i 
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1> 
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Day  of— 


W.  Mo. 


S 
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M 

Tu 

W 
Th 

F 

S 

» 

M 

Tu 

W 

Th 

F 

8 

H 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  water. 


2:16 
— L5 

2:61 
— L4 

8:26 
— L2 

4.-00 
—1.0 

4:86 
-0.6 

6:18 
—0.2 

6:08 
0.8 

6:56 
0.8 

1:87 
2.5 

3:41 
2.6 

6:16 
2.9 

6:17 
8.8 

0K)9 
— L4 

0:64 
—2.1 

1:38 
—2.6 

2:28 
—2.8 

8:10 
—2.7 

8:57 
—2.8 

4:45 
— L7 

6:88 
—0.9 

6:28 
0.0 

1:12 
8.0 

8.-04 
2,7 

5:12 
2.9 

6:37 
8.2 

7:31 
3.4 

0:31 
-LI 

1:01 
-L8 

1:29 
— L4 

2:00 
— L4 


9:44 
8.8 

10:18 
3.8 

10:66 
8.8 

11:83 
8.8 

12:14 
8.8 

12:58 
3.8 

13:82 
8.9 

14:07 
4.0 

7:53 
L8 

8:61 
1.7 

9:51 
2.0 

10:46 
2.8 

7:10 
8.6 

8:01 
3.9 

8:60 
4.2 

9:37 
4.6 

10:21 
4.7 

11:06 
4.9 

11:62 
4.9 

12:87 
5.0 

13:28 
6.0 

7:15 
0.9 

8:11 
L7 

9:09 
2.4 

10:16 
2.8 

11:15 
3.1 

8:12 
3.6 

8:42 
3.7 

9:10 
8.8 

9:86 
8.9 


18:63 
2.8 

14:86 
2.9 

16:28 
2.9 

16:20 
2.9 

17:27 
2.8 

18:54 
2.6 

20KJ7 
2.8 

21:09 
L7 

14:40 
4.2 

16:16 
4.5 

15:64 
4.9 

16:35 
6.2 

11:89 
2.6 

12:30 
2.6 

13:26 
2.8 

14.-26 
2.8 

15:81 
2.7 

16:87 
2.6 

17:60 
2.2 

19K)7 
L8 

20:18 
L8 

14.-09 
4.9 

14:61 
4.9 

16:84 
4.8 

16:16 
4.8 

16:54 
4.8 

11:56 
8.1 

12:83 
3.1 

13:14 
8.0 

18:57 
2.9 


19:81 
4.7 

20K» 
4.5 

20:35 
4.2 

21:15 
8.9 

21:42 
8.5 

22:27 
8.2 

23:39 
2.7 


22.-02 
LO 

22:47 
0.2 

23:29 
—0.6 


17:18 
5.6 

18:03 
6.7 

18:50 
5.7 

19:42 
6.6 

20:36 
6.3 

21:84 
4.8 

22:33 
4.2 

28:42 
8.5 


21:26 
'     0.7 

22:29 
0.1 

23:19 
—0.4 

23:58 
-0.8 


17.-29  I 
4.7 

18:03 

4.6 

18:38 
4.6 

19:15 
4.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  r^on.  and 
which  is  2.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  Chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Aden  Mean  Local  Civil,  for  the  meridian  44"  59'  E.:  0>>  is  midnight,  12)>  is  noon;  all  honis  less  than  12  are  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  Instance, 
15:47  is 8:47 p.m. 

#,  new  moon;  ]}),  1st  quar.;  O*  'ull  moon:  (^.  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


ADEN,  ARABIA,  1912. 
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AUGUST. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


2:82 
—1.4 

8K)6 
-1.2 

8:89 
— LO 

4:11 
-0.6 

4:44 
—0.2 

5:14 
0.8 

6:48 
0.9 

0:48 
2.5 

2:52 
2.3 

5:47 
2.6 

6:46 
8.1 

7:25 
8.6 

0:89 
—2.8 

1:28 
—2.6 

2:10 
—2.7 

2:56 
—2.5 

8:40 
—2.0 

4:28 
—1.2 

5:08 
—0.8 

5:39 
0.7 

1:02 
2.9 

8K)9 
2.6 

14:87 
4.4 

8:08 
8.4 

8:08 
8.6 

0:18 
—0.8 

0:46 
—1.0 

1:12 
—1.1 

1:42 
—1.2 

2:10 
—1.1 

2:48 
— LO 


10.-00 
4.0 

10:27 
4.1 

10:52 
4.2 

11:16 
4.2 

11:89 
4.3 

12:04 
4.3 

12:33 
4.4 

6:16 
L5 

7K)0 
2.1 

8:14 
2.5 

9:54 
2.9 

11:19 
8.0 

8K)2 
4.1 

8:40 
4.5 

9:16 
4.9 

9:54 
5.2 

10:81 
5.3 

11K» 
5.4 

11:46 
5.3 

12:25 
5.1 

6:14 
L6 

6:88 
2.4 

28K)0 
-0.8 

9:84 
8.8 

11:38 
3.8 

8:17 
8.7 

8:81 
3.8 

8:45 
4.0 

9K)8 
4.1 

9:23 
4.2 

9:48 

.4.4 


14:43 
2.7 

15:29 
2.6 

16:14 
2.4 

17:02 
2.2 

17:52 
2.0 

18:56 
L7 

20.00 
L2 

18:10 
4.6 

18:56 
4.8 

14:49 
5.0 

15:48 
5.2 

16:49 
5.4 

12:27 
2.9 

18:29 
2.6 

14:80 
2.8 

15:28 
L9 

16:26 
L5 

17:24 
L2 

18:26 
0.9 

19:38 
0.6 

18H)5 
4.9 

18:50 
4.6 


15:82 
4.8 

16:80 
4.2 

12:17. 
8.2 

12:50 
3.0 

18:23 
2.7 

13:58 
2.4 

14:34 
2.1 

15:10 
L8 


19:58 
4.3 

20:31 
4.1 

21:10 
3.9 

21:49 
3.7 

22.32 
3.3 

23:26 
2.9 


21.'05 
0.6 

22:06 
—0.2 

28KW 
—1.0 

23:51 
—1.7 


17:47 
5.6 

18:45 
5.6 

19:44 
5.5 

20:43 
5.2 

21:40 
4.7 

22:36 
4.1 

23:40 
3.5 


20:42 
0.4 

21:53 
0.1 


28:45 
—0.6 


17:19 
4.2 

18:00 
4.2 

18:39 
4.3 

19:16 
4.3 

19:55 
4.3 

20:32 
4.3 
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Time  and  Height  of  High  and 
Low  Water, 


8:14  10:00  15:46  21:08 

—0.7  4.4  1.6  4.1 

3:42  10:20  16:22  21:45 

—0.4  4.5  1.8  3.9 

4K)7  10:36  17:05  22:23 

0.1  4.6  1.1  3.5 

4:27  10:57  17:56  23:12 

0.7  4.7  0.9  3.0 

4:89  11:27  19:00  .    .    . 

1.2  4.8  0.6  ..    . 

0:21  4:45  12:00  20:13 

2.5  L8  4.9  0.2 

2:33  4K)5  12:51  21:30 

2.3  2.2  4.9  —0.4 

14:00  22:40 

4.9  — LO 

7:10  9:58  15:28  23:84 

8.4  8.2  4.9  — L6 

7:18  11:32  16:42  .    .    . 

8.9  2.9  5.1  ..    . 

0:22  7:86  12:84  17:50 

—2.1  4.4  2.4  5.3 

1:10  8H)5  18:28  18:52 

—2.2  4.8  1.8  5.4 

1:50  8:87  14:19  19:46 

—2.1  5.2  L8  5.4 

2:85  9:11  15:09  20:45 

— L7  6.5  0.8  5.1 

8:14  9:46  15:57  21:88 

—1.1  6.6  0.4  4.7 

8:52  10:18  16:45  22:32 

—0.8  5.5  0.2  4.1 

4:25  10:60  17:87  28:29 

0.5  5.3  0.1  8.5 

4:50  11:28  18:86  .    .    . 

L4  5.0  0.2  ..    . 

0:44  5:00  11:57  19:45 

2.8  2.1  4.6  0.2 

12:30  21:04 

4.2  0.2 

13:22  22:84 

8.8  0.1 

7:41  12:07  15K»  23A'> 

8.6  8.4  8.6  -0.2 

7:80  12:80  16:28  28:57 

8.7  3.1  3.6  —0.3 

7:35  12:40  17:87  .    .    . 

3.9  2.7  8.7  ..    . 

0:25  7:45  12:53  18:07 

—0.5  4.0  2.8  4.0 

0:50  7:58  13:14  18:43 

—0.6  4.2  L9  4.2 

1:17  8:14  13:41  19:18 

—0.7  4.3  1.5  4.3 

1:47  8:31  14:10  19:52 

—0.7  4.5  L2  4.4 

2:14  8:48  14:41  20:30 

—0.5  4.6  0.8  4.4 

2:43  9:10  15:12  21:00 

—0.2  4.7  0.5  4.3 

3:54  9:20  15:48  21:39 

0.3  4.8  0.3  4.0 
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Time  and  Height  of  High  and 
Low  Water. 


8:80  9:41  16:25  22:18 

0.8  4.9  0.2  3.6 

8:49  10K)5  17:10  23:06 

L3  5.0  —0.1  3.0 

4K)0  10:30  18:12  .    .    . 

1.8  5.0  —0.1  .    .    . 

0:21  3:45  11^)5  19:31 

2.6  2.2  4.9  —0.2 

12K»  20:57 

4.6  —0.5 

13:35  22:16 

4.4  —0.9 

6:26  10:43  15:25  28:25 

3.8  3.0  4.4  — L2 

6:83  11:46  16:54  .    .    . 

4. 3  2. 3  4. 6  .     .    . 

0:05  6:55  12:82  18:00 

—1.4  4.8  L5  5.0 

0:47  7:20  13:15  18:59 

— L4  5.2  0.7  5.2 

1:28  7:51  18:69  19:50 

—1.1  5.5  0.0  5.2 

2K)6  8:22  14:42  20:42 

—0.6  5.7  —0.4  5.0 

2:49  8:54  16:24  21:82 

0.1  6.6  —0.7  4.6 

8:16  9:26  16:06  22:21 

0.8  6.5  —0.7  4.1 

8:48  9:55  16:47  23:14 

1.5  5.1  —0.5  3.6 

4K)0  10:21  17:34  .    .    . 

2.1  4.7  —0.2  .    .    . 

0:27  3:58  10:88  18:32 

2.9  2.6  4.2  0.1 

10:25  19:49 

8.8  0.4 

7:20  21:21 

8.6  0.5 

6:34  12:66  14:44  22:86 

8.7  2.8  2.9  0.4 

6:81  12:80  16:86  28:17 

8.8  2.5  8.1  0.8 

6:88  12:24  17:28  28:49 

4.0  2.0  8.4  0.1 

6:49  12:31  18:06  .    .    . 

4.2  L6  8.8  ..    . 

0:17  7K)1  12:50  18:40 

0.0  4.4  LI  4.1 

0:45  7:16  18:14  19:12 

0.0  4.6  0.6  4.8 

1:14  7:81  18:42  19:46 

0.1  4.7  0.1  4.5 

1:43  7:48  14:11  20:21 

0.3  4.8  —0.8  4.4 

2:10  8:06  14:45  21:59 

0.7  5.0  —0.6  4.8 

2:85  8*29  15:19  21:40 

1.1  6.1  —0.9  4.0 

2:57  8:51  16:58  22:24 

L6  5.2  — LO  8.6 


tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flret  line  and  heights  on  the  second  line  of  each  day: 
trlson  of  oonsecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reclconea 


The 

acompai „  „  -*      ■  .  _    _    _ 

from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Aamlralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 
anless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Aden  Mean  Local  civil,  for  the  meridian  44°  59'  E.:  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16.47  Is  8:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  O'  full  moon;  ^,  3d  qnar.;  E,  moon  on  the  equator;  N,S,moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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19:04 
0.6 

19:53 
0.4 

20:43 
0.4 

21:82 
0.4 

22:25 
0.5 

2Sr21 
0.6 


19:01 
4.1 

20:02 
4.0 

21:05 
4.0 

22:05 
4.0 

23:02 
4.0 

23'.53 
4.0 


19:26 
0.9 

20:06 
0.9 

20:43 
0.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cape  Town  Mean  Local  Civil,  for  the  meridian  18°  25'  £.:  0»  is  midnight,  12i>  is  noon:  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.).  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  16:47  is 3:47  p.m. 

#,  new  moon;  3)>  ist  qnar.-,  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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10.5 

5:57 
0.9 

12:32 
10.7 

18-16 
11.3 

F 

14 

1:10       6:60 
11.1        0.2 

13:30 

n.7 

19:20 
—0.2 

E 

M 

15 

0:55 
10.9 

6:38 
0.9 

1315 
10.9 

18:50 
0.7 

W 

15 

0  50 

n.2 

6:36 
0.2 

13:11 
11.4 

18:56 
-0.1 

f? 

S 

15 

2:00       7:37 
11.4         0.0 

14:16 

r>.i 

20:06 
—0.4 

Tu 

16 

1:28 
11.6 

7  10 
0.1 

1345 
11.6 

19-25 
-0.1 

• 

Th 

16 

1  32 
11.7 

7:14 
—0.3 

13:60 
11.9 

19:86 
-0.5 

P 

s 

16 

2:45       8:22 
11.6         0.0 

15:05 
12.3 

20:56 
—0.4 

• 

W 

17 

2:01 
12.0 

7:42 
—0.4 

14:17 

n.9 

19-58 
—0.6 

F 

17 

213 
11.8 

753 
0.4 

14:30 
12.1 

20:18 
—0.7 

M 

17 

3:35       9:10 
n.4         0.2 

15:52 
12.2 

21:45 
—0.2 

Th 

18 

235 
12.1 

8:18 
—0.7 

14:50 
12.1 

20:35 

-0.8 

S 

18 

2:55 
U.7 

834 
—0.3 

15:11 
12.0 

21:02 
-0.5 

Tu 

18 

4:25      10:00 
11.2         0.7 

16:44 
11.9 

22:40 
0.4 

F 

19 

3:10 
12.0 

852 
-0.6 

15-25 
11.9 

21:14 
-0.7 

N 
P 

s 

19 

3.38 
11.4 

9:18 
0.2 

15:56 
11.7 

21:49 
-0.1 

W 

19 

6:20      10:64 
10.7         L3 

17:86 
11.4 

23:38 
1.0 

8 

20 

3-48 
11.6 

9:30 
—0.1 

1602 
11  5 

21-56 
—0.2 

M 

20 

4:26 
10.8 

10:04 
0.8 

16:46 
11.2 

22:41 
0.7 

Th 

20 

6:14      11:64 
10.3         1.9 

18:88 
10.9 

•  •         • 

•  •         • 

S 

21 

4-28 
10.9 

10.12 
0.7 

16:45 
10.9 

22:43 
0.7 

Tu 

21 

520 
10  2 

10:56 
1.7 

17:40 
10.6 

23:43 
1.6 

D 

F 

21 

0:42       7:15 
1.7         9.8 

13:05 
2.4 

19:^ 
10.4 

N 
P 

M 

22 

515 
10  1 

11.00 
1.7 

17:36 
10  1 

23:40 
1.7 

W 

22 

6-23 
9.5 

12-02 
2.6 

18:46 
10.0 

•  •         • 

•  •         * 

E 

S 

22 

1:53        8:20 
2.1         9.4 

14:18 
2.7 

20:40 
9.9 

Tu 

23 

6:15 
9.2 

12K)0 
2  8 

18:40 
9.4 

•  •         • 

•  •         • 

D 

Th 

23 

101 
2.3 

736 
9.0 

13:27 
3.1 

19:58 
9.7 

s 

23 

3:08       9:27 
2. 3         9. 3 

16:31 
2.6 

21:50 
9.7 

D 

W 

24 

100 
2.7 

7:35 
8.5 

13:30 
3.7 

20:09 

y.o 

F 

24 

226 
2.5 

8:57 
9.0 

14:57 
3.0 

21:16 
9.8 

M 

24 

4:a5     10:31 
2.4         9.4 

16:82 
2.6 

23:00 
9.7 

Th 

25 

2:40 
3  1 

9:18 
8.4 

15:23 
3.4 

21:42 
9  3 

E 

S 

25 

3:40 
2.3 

1010 
9.3 

16:10 
2.5 

22:28 
10.1 

Tu 

25 

6:00      11:30 
2.3         9.8 

17.-25 
2.3 

•         •         • 

F 

26 

4:07 
2  6 

10:47 
9.1 

1638 
2  6 

2:^:00 
10.2 

s 

26 

4:42 
1.9 

11:12 
9.9 

17:04 
2.0 

23:29 
10.6 

W 

26 

0:00       7:50 
9.9         2.2 

12:22 
10.2 

18:12 
2,1 

S 

27 

6:11 
1.7 

11:46 
10.1 

17-32 
1.7 

23:58 
11  2 

M 

27 

532 
1.5 

12:03 
10.6 

17:50 
1.5 

•         •         • 

Th 

27 

0:52       6:28 
10. 1         2. 1 

10.6 

18:.52 
1.9 

E 

s 

28 

600 
1  0 

12:33 
11.1 

18:16 
1.0 

>         • 

■         •         • 

Tu 

28 

022 
11.0 

6:13 
1.2 

12:47 
11.1 

18:30 
l.l 

F 

28 

1:38        7.-04 
10.2         2.1 

13:48 
10.7 

19:30 
1.8 

M 

29 

0:46 
11.9 

6:39 
06 

13:12 
11.8 

18:54 
0.4 

W 

29 

1:09 
11.2 

6:50 
1.1 

13:26 
11.4 

19:08 
LO 

S 

c 

S 

29 

2:16       7:37 
10.2         2.0 

14:25 
10.8 

20  K« 
1.7 

Tu 

30 

1:30 
12.3 

7:16 
0.2 

13:50 
12.2 

19:30 
0.0 

o 

Th 
F 

30 
31 

1:50 
11.2 

2:28 
11.0 

7  22 
1.1 

7:54 
1.2 

14:02 
11.4 

14:38 

n.2 

19:42 
1.0 

20:17 
1.1 

s 

30 

2:M       8.-08 
10.1         1.9 

16K)0 
10.7 

20-35 
L7 

Theti(3 
aoompans 
from  Mean 
which  is  6. 
unlt»«a  m 
upon  the  I 

The  til 

forenoon  i 

1  16:47  is  3.4 

•.nev 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
ton  of  consecutive  heights  will  indicate  whc 
1  Low  Water  Springs,  which  is  approximat 
0  feet  below  mean  sea  level.    To  find  the  d< 
inus  (— )  sign  is  before  the  height,  in  whic 
Portuguese  Charts  of  Lisbon  Harbor,  add  1.4 
ne  used  is  Portuguese  Standard,  for  the  mer 
a.  m.).  all  greater  are  in  the  afternoon  (p 
7  p.  m. 

7  moon:  }).  Ist  quar.;  O-  full  moon;  C  8d  q 
L,  P,  moon  in  apogee  or  perigee. 

ilh  their  times  on  the  first  line  and  heights  ( 
sther  it  is  high  or  low  water.    The  heightji.  ii 
ely  the  datum  of  8oundiiig.s  on  the  Admire 
;pth  of  water,  add  the  tabular  height  to  the 
>n  case  subtract  it.    In  order  to  refer  the  afc 
feet  to  each.    A  foot  is  about  three-tenths  < 
idian  9°  11'  W.;  0*>  is  midnight.  12^  is  noon:  a 
.  m.)  and  when  diminished  by  12  give  the  1 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

[>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ilty  Charts  for  this  region,  and 
soundings  given  on  the  cnart, 
tove  heights  to  the  plane  used 
>f  a  meter. 

Jl  hours  less  than  12  are  in  the 
.imea  after  noon;  for  instance, 

farthest  north  or  nouth  of  the 
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JULY. 


AUGUST. 


S£PT£MB£R. 


I 


E 


Day  of— 


W.  Mo. 


N 

f 


E 


8 


2 


M     1 

Tu    2 
W     3 


Th 
F 

S 

s 

M 


4 
5 

6 

7 
8 


Tu  9 
W  10 
Th  11 
F  12 
S  13 
S    14 


M 


15 


Tu  16 

W  17 

Th  18 

F|l9 

S    20 

Si  21 

M  22 

Tu  23 

W  24 


Th 
F 
S 
8 
M 
Tu 
W 


25 
26 
27 
28 
29 
30 
31 


Time  and  Heteht  of  High  and 
Low  Water. 


i 


8:25 

9.8 

8:54 
9.6 

4:21 
9.4 

4:50 
9.3 

5:25 
9.2 

6K)8 
9.2 

0:85 
2.3 

1:82 
2.5 

2:38 
2.6 

8:45 
2.4 

4:45 
L9 

5:44 
L4 

0:55 
10.7 

1:50 
11.8 

2:40 
11.7 

3:27 
11.9 

4:14 
11.9 

biOl 
11.5 

5:48 
11.0 

0:10 
1.2 

1:08 
2.1 

2:15 
2.8 

8:26 
3.2 

4:36 
8.3 

5:82 
3.2 

0:46 
9.8 

1:81 
9.7 

2:06 
10.0 

2:40 
10.1 

8:08 
10.1 

8:80 
10.1 


8:36 
1.9 

9H)8 
1.9 

9:40 
1.9 

10:20 
2.0 

11K)1 
2.2 

11:50 
2.5 

6:50 
9.1 

7:42 
9.1 

8:60 
9.1 

10K)5 
9.3 

11:16 
9.9 

12:20 
10.8 

6:36 
0.7 

7:26 
0.2 

8:15 
0.0 

9K)2 
—0.1 

9:50 
0.1 

10:38 
0.5 

11:30 
LI 

6:38 
10.3 

7:34 
9.6 

8:35 
9.0 

9:49 
8.8 

11K)5 
9.0 

12K)6 
9.4 

6:18 
3.0 

6:54 
2.7 

7:26 
2.4 

7:64 
2.0 

8:22 
L7 

8:50 
L4 


15:30 
10.6 

16K)1 
10.3 

16:82 
10.1 

17H)7 
9.9 

17:40 
9.7 

18:22 
9.5 

12:48 
2.7 

13:56 
2.9 

15K» 
2.7 

16:16 
2.2 

17:20 
L5 

18:16 
0.7 

18:16 
1L6 

14:07 
12.3 

14:56 
12.7 

15:45 
12.9 

16:80 
12.7 

17:18 
12.2 

18:08 
U.5 

12:25 
L8 

13:30 
2.6 

14:45 
3.1 

16K)0 
8.2 

17:10 
3.1 

18:08 
2.9 

12:55 
10.0 

13:36 
10.4 

14:11 
10.7 

14:44 
10.9 

15:13 
10.9 

15:40 
10.9 


21.-06 
L6 

21:40 
L6 

22:16 
L6 

22:57 
L8 

23:41 
2.0 


19:11 
9.3 

20:11 
9.2 

21.-24 
9.2 

22:40 
9.4 

23:54 
10.0 


19H» 
0.1 

20:00 
—0.3 

20:48 
-0.6 

21:36 
—0.5 

22:25 
—0.2 

23:15 
0.4 


19:00 
10.6 

20:00 
9.7 

21:11 
9.0 

22:34 
8.7 

23:48 
8.9 


18:45 
2.7 

19:20 
2.3 

19:52 
2.0 

20:20 
L6 

20:49 
L8 

21:18 
LO 


E 


N 


£ 


S 


O 


E 


Day  of— 


W.  Mo. 


Th 

1 

F 

2 

S 

3 

8 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

8 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

S 

17 

8 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

8 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

S 

31 

Time  and  Height  of  High  and 
Low  water. 


ti  Day  of— 

8 


8:66 
10.1 

4.-20 
10.1 

4:50 
10.1 

5:24 
10.0 

6:05 
9.8 

0:40 
2.2 

1:47 
2.8 

8:08 
8.0 

4:26 
2.6 

5:32 
L9 

0:50 
10.6 

1:42 
U.5 

2:30 
12.2 

3:12 
12.5 

3:54 
12.5 

4:35 
12.1 

5:16 
11.4 

6:00 
10.6 

0:16 
2.2 

1:16 
8.8 

2:38 
4.0 

4:15 
4.1 

5:22 
3.8 

0:38 
8.9 

1:18 
9.5 

1:49 
10.0 

2:15 
10.4 

2:40 
10.7 

3:01 
10.8 

3:25 
10.9 

3:48 
10.9 


9:22 
LI 

9:55 
LI 

10:85 
L2 

11:16 
L5 

12K)5 
2.0 

6:55 
9.4 

8:00 
9.1 

9:28 
9.0 

11:00 
9.5 

12:10 
9.6 

6:30 
LO 

7:20 
0.2 

8:05 
-0.4 

8:50 
—0.7 

9:32 
—0.6 

10:15 
—0.2 

10:58 
0.6 

11:44 
L5 

6:47 
9.6 

7:42 
8.7 

9:04 
8.2 

10:40 
8.3 

11:50 
8.9 

6:10 
3.4 

6:43 
2.8 

7:11 
2.3 

7:36 
L7 

8K)2 
LI 

8:28 
0.6 

0.3 

9:30 
0.1 


16:07 
10.8 

16:35 
10.7 

17.-07 
10.4 


21:50 
0.8 

22:25 
0.8 

23:05 
LI 


17:43 
10.1 

28:50 
L6 

18:28 
9.7 

•  •        • 

•  •        • 

13:0S 
2.5 

19:25 
9.3 

14:27 
2.9 

20:42 

8.8 

16:54 
2.7 

22:20 
8.8 

17:08 
L9 

28:46 
9.5 

18:10 
LO 

•        •        • 

13:10 
1L8 

19:01 
0.2 

18:58 
12.8 

19:50 
-0.5 

14:44 
13.3 

20:35 
-0.9 

15:27 
13.5 

21:20 
— LO 

16:10 
13.2 

22:01 
—0.6 

16:54 
12.6 

22:43 
0.1 

17.37 
IL6 

28:27 
LI 

18:25 
10.4 

•  ■        • 

•  ■        • 

12:40 
2.6 

19:18 
9.2 

13:54 
3.5 

20:30 
8.2 

15.29 
4.0 

22:12 

7.8 

16:58 
3.8 

28:42 
8.2 

17:58 
8.4 

•  •        • 

•  •        • 

12:40 
9.7 

18:88 
2.9 

13.'20 
10.8 

19K)7 
2.3 

13:52 
10.9 

19:33 
L8 

14:20 
11.2 

19:57 
1.2 

14:46 
11.4 

20:23 
0.6 

15:12 
1L4 

20:50 
0.2 

15:37 
11.4 

21:20 
0.1 

16:05 
1L2 

21:54 
0.2 

N 


£ 

O 


w. 


8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


4:16 
10.8 

4:50 
10.6 

5:80 
10.1 


10:10 
0.4 

10:50 
0.9 

11:84 
L6 


OKX) 
2.2 

6:20 
9.5 

1:09 
8.2 

7:18 
8.8 

2:46 
3.6 

9:12 
&6 

4:21 
8.1 

10:58 
9.4 

5:80 
2.1 

12:08 
10.8 

0:44 
10.8 

6:20 
LO 

1:30 
1L9 

7:08 
0.0 

2:10 
12.6 

7:50 
-0.7 

2:60 
18.0 

8:30 
—LI 

8:28 
12.9 

9:08 
-LO 

4.-03 
12.3 

9:46 
-0.4 

4:40 
1L6 

10:25 
0.8 

5:20 
10.6 

11:0b 
L4 

6:02 
9.5 

11:51 
2.6 

0:12 
8.5 

6:54 
8.5 

1:82 
4.5 

8:15 
7.8 

8:44 
4.7 

10:06 
7.9 

5:06 
4.1 

11:25 
8.6 

0:16 
8.6 

5:40 
3.5 

0:60 
9.4 

6:20 
2.8 

1:17 
10.1 

6:45 
2.0 

1:40 
10.7 

7K)9 
L3 

2.-04 
ILl 

735 
0.6 

2:28 
1L4 

8:02 
0.0 

2:52 
1L5 

8:34 
-0.4 

3:20 
1L5 

9K)7 
—0.4 

3:60 
11.3 

9:48 
0.1 

16:86 
10.9 

17:12 
10.4 

17:55 
9.8 

12:35 
2.4 

14O0 
8.1 

15:42 
3.0 

17:05 
2.1 

18:02 
LO 

12:55 
12.0 

18:42 
13.0 

14:25 
13.6 

16.06 
18.7 

15:46 
18.2 

16:25 
1*2.8 

17.-05 
U.2 

17:47 
9.9 

18:85 
8.7 

13:00 
8.8 

14:54 
4.4 

16:40 
4.2 

17:40 
8.6 

12:14 
9.4 

12:50 
10.2 

18:20 
10.9 

18:48 
1L4 

14:14 
1L7 

14:40 
1L8 

15K)8 
U.7 

15:38 
1L4 

16:11 
11.0 


22:80 
0.6 

28:10 
L2 


18:55 
9.0 

20:22 
8.8 

22:22 
8.4 

23:48 
9.5 


18:50 
0.0 

19:35 
—0.7 

20:15 
— L2 

20:54 
—LI 

21:32 
—0.7 

22:08 
0.1 

22:45 
LI 

28:22 
2.3 


19:45 
7.7 

21:48 
7.2 

23:28 
7.8 


18:13 
2.9 

18:40 
2.2 

19.01 
L4 

19:26 
0.7 

19:52 
0.1 

20:21 
—0.3 

20:52 
-0.4 

21:26 
—0.1 

22:05 
0.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  llrst  line  and  heights  on  the  second  line  of  each  day: 
a  coniparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heists,  in  feet  and  tenths,  are  reckonea 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  en  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it.  In  order  to  refer  the  above  heights  to  the  plane  u.*^ 
upon  the  Portuguese  Charts  of  Lisbon  Harbor,  add  1.4  feet  to  each.    A  foot  Ls  about  three-tenths  of  a  meter. 

The  time  used  is  Portuguese  Standard,  for  the  meridian  9°  11'  W.;  0^  is  midnight,  12>*  is  noon;  all  hours  lew  than  12  are  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  8:47  p.  m. 

0,  new  moon;  }),  Ist  qnar.;  Ot  'ull  moon;  (£,  3d  quar.;  £,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

m 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

• 

S 

Dayof— 

Time  and  Height  of  Hif 
Low  Water. 

(hand 

W. 
Tu 

Mo. 

1 

w.Imo. 

W.  Mo. 

4:25 
10.8 

10:28 
0.6 

16:60 
10.3 

22:42 
1.2 

F 

1 

6KH 
9.5 

12:16 
2,6 

18:60 
8.5 

•          a          • 
■          •          • 

S 

1 

0:84 
2.9 

7:15 
9.8 

18:87 
2.6 

20K)8 

8.9 

W 

2 

5K)8 
10.1 

lt:14 
1.4 

17:88 
9.5 

23:32 
2.4 

a 

S 

2 

0:40 
8.5 

7«J 
9.0 

18:68 
8.1 

20:80 
8.8 

M 

2 

2K)6 
8.2 

8:82 
9.6 

16<K) 
2.6 

21:27 
9.0 

N 

Th 

3 

6:02 
9.8 

12:20 
2.5 

18:45 
8.6 

■           •           • 

p 

H 

3 

2:82 
8.7 

9:00 
9.1 

16:80 
2.8 

22M 
8.8 

£ 

Tu 

3 

8:82 
2.8 

9:50 
9.8 

16:08 
2.2 

22:38 
9.6 

F 

4 

0:45 
8.5 

7:20 
8.7 

18:64 
8.3 

20:80 
8.0 

M 

4 

4KM 
2.9 

10:24 
9.9 

16:88 
2.0 

28:13 
9.8 

W 

4 

4:86 
2.2 

10:60 
10.8 

17.-06 
L7 

28:35 
10.3 

S 

5 

2:40 
8.9 

9:10 
8.7 

15:40 
3.0 

22:25 
8.5 

E 

Tu 

5 

5:03 
1.9 

11^26 
10.9 

17Ut2 
LI 

•  •        • 

•  ft        • 

Th 

6 

6:28 
L6 

11:67 
10.8 

17:62 
LS 

•  •        • 

•  ■        ■ 

8 

6 

4:20 
8.1 

10:44 
9.7 

17:00 
2.0 

23:38 
9.7 

W 

6 

0:08 
10.9 

5:60 
LO 

12:18 

n.7 

18:14 
0.4 

F 

6 

0:23 
10.9 

6:11 
LI 

12:47 
U.2 

18:80 
LO 

p 

M 

7 

5:21 
2.0 

11:48 
ILO 

17:52 
0.9 

«        »        • 
•        •        • 

Th 

7 

0:46 

n.7 

6:80 
0.8 

ISM 
12.8 

18:52 
0.0 

S 

7 

IM 

n.4 

6:62 
0.8 

18*.81 
1L4 

19K)6 
0.9 

To 

8 

0:28 
11.0 

6:08 
0.8 

12:40 
12.2 

18:35 
0.0 

F 

8 

1:25 
12.2 

7:09 
—0.1 

18:45 
12.5 

19:28 
-0.1 

• 

s 

8 

1:46 
1L7 

7:80 
0.7 

14:12 
1L2 

19:42 
LO 

E 

W 

9 

1:10 
12.0 

6:60 
—0.1 

18:24 
18.0 

19:15 
--0.6 

• 

S 

9 

2:01 
12.4 

7:46 
-0.8 

14:24 
12.8 

20K)1 
0.0 

8 

M 

9 

2:22 

n.7 

8:06 
0.8 

14:50 
10.9 

20:15 
LI 

• 

Th 

10 

1:48 
12.7 

7:80 
-0.7 

14.-04 
18.8 

19:51 
—0.8 

8 

10 

2:88 
12.2 

8:20 
-0.1 

16K>1 

n.7 

20:34 
0.4 

Tu 

10 

3:00 
1L4 

8:40 
LO 

15:26 
10.4 

20:46 
L4 

F 

11 

2:24 
12.9 

8:07 
-0.9 

14:42 
18.2 

20:27 
-0.8 

M 

11 

8:12 
11.8 

8:56 
0.8 

16:87 
ILO 

21:05 
0.9 

W 

11 

ILO 

9:14 
L2 

16:00 
9.9 

21:16 
L8 

S 

12 

8K)0 
12:7 

8:42 
-0.8 

15:20 
12.6 

21:00 
-0.8 

8 

Tu 

12 

8:48 
U.l 

9:80 
0.9 

16:14 
10.1 

21:86 
L6 

Th 

12 

4:08 
10.6 

9:49 
L6 

16:88 
9.8 

21:49 
2.1 

§ 

13 

8:86 
12.2 

9:18 
-0.8 

15:57 

n.7 

21:84 
0.4 

W 

13 

4:24 
10.4 

lOKW 
L6 

16:60 
9.2 

22:09 
2.4 

F 

13 

4:44 
10.0 

10:26 
2.0 

17:06 
^    8.8 

22:26 
2.6 

M 

14 

4:10 
11.4 

9:54 
0.5 

16:85 
10.6 

22:06 
1.3 

Th 

14 

9.6 

10:47 
2.4 

17:80 
8.4 

22:46 
3.2 

A 

S 

14 

5:20 
9.4 

11K» 
2,5 

17:44 
8.5 

2SM 
3.1 

Tu 

16 

4:46 
10.4 

10:80 
L4 

17:14 
9.5 

22:40 
2.4 

F 

16 

6:46 
8.8 

11:86 
8.3 

18:20 
7.7 

28:85 
4.0 

8 

15 

6:00 
9.0 

11:57 
8.0 

18:28 
8.2 

•  ■        • 

•  ■        • 

B 

W 

16 

6:25 
9.4 

11:14 
2.6 

17:68 
8.4 

23:20 
8.6 

A 

S 

16 

6:40 
8.2 

12:46 
4.0 

19:29 
7.4 

•  •        • 

•  •        • 

}) 

M 

16 

0:02 
8.5 

6:47 
8.7 

12:66 
8.3 

19:18 
8.1 

Th 

17 

6:15 
8.5 

12:10 
8.7 

^.-oo 

7.6 

•        ■        • 

s 

17 

0:67 
4.6 

7:62 
7.9 

14:21 
4.2 

20:66 
7.4 

B 

Tu 

17 

1:10 
8.8 

7:40 
8.6 

14:02 
8.4 

20:20 
8.1 

3) 

F 

18 

0:18 
4.5 

7:26 
7.8 

18:66 
4.5 

20:62 
7.0 

M 

18 

2:60 
4.5 

9:12 
8.1 

16:89 
8.8 

22:09 
7.9 

W 

18 

2:28 
8.8 

8:47 
8.6. 

16:10 
8.2 

21:80 
8.4 

A 

S 

19 

2:37 
5.0 

9:08 
7.7 

16:61 
4.4 

22:40 
7.4 

Tu 

19 

4iOO 
8.9 

10:20 
8.6 

16:29 
8.0 

28:00 
8.6 

Th 

19 

8:86 
8.8 

9:56 
&8 

16:10 
2.7 

22:34 
9.0 

s 

20 

4:22 
4.4 

10:86 
8.8 

16:61 
3.7 

23:32 
8.8 

E 

W 

20 

4:44 
3.1 

11:10 
9.8 

17:06 
2.8 

23:40 
9.5 

F 

20 

4:84 
2.6 

11.-00 
9.8 

17KN) 
2.0 

28:80 
9.8 

M 

21 

5:08 
3.7 

11:80 
9.1 

17:29 
2.9 

■        ■        ■ 
•        •        ■ 

Th 

21 

6:28 
2.2 

11:52 
10.0 

17:42 
L4 

•  ■        ■ 

•  •        ■ 

S 

21 

6:26 
L7 

11.-68 
10.0 

17:47 
L8 

•        •        • 

Tu 

22 

0:06 
9.1 

5:40 
2.8 

12:10 
9.9 

17:56 
2.1 

F 

22 

0:16 
10.8 

6:00 
L2 

12:88 
10.7 

18:19 
0.7 

8 

22 

0:22 
10.6 

6:18 
0.8 

12:60 
10.6 

18:82 
0.6 

E 

W 

23 

0:84 
10.0 

6:06 
2.0 

12:40 
10.7 

18:24 
1.2 

S 

23 

0:62 
11.0 

0.4 

18:12 
1L2 

18:54 
0.1 

M 

23 

1:10 

n.4 

7:00 
0.1 

13:38 
1L2 

19:16 
0.2 

Th 

24 

IKX) 
10.7 

6.86 
1.1 

18:11 

n.2 

18:52 
0.5 

o 

8 

24 

1:30 
11.6 

7:16 
-0.2 

18:40 

n.5 

19:30 
-0.2 

N 

0 

Tu 

24 

1:66 
1L9 

7:45 
-0.8 

14:25 
1L4 

20:00 
0.0 

F 

25 

1:27 
11.2 

7.-05 
0.8 

18:41 
11.6 

19:21 
—0.1 

M 

25 

2:07 

n.9 

7:66 
-0.6 

14:80 
1L6 

20:10 
—0.3 

W 

25 

2:42 
12.2 

8:82 
—0.6 

15:11 
1L5 

20:46 
0.0 

o 

S 

26 

1:56 
11.6 

7:87 
-0.8 

14:12 
11.8 

19:68 
-0.5 

N 

Tu 

26 

2:48 
12.0 

8:38 
—0.5 

15:12 
11.3 

20:51 
0.0 

p 

Th 

26 

8:27 
12.8 

9:20 
-0.4 

15:67 
IL4 

21:32 
0.2 

s 

27 

2:26 
11.8 

8:12 
-0.6 

14:44 

n.7 

20:28 
—0.5 

W 

27 

8:80 
11.7 

9:22 
-0.2 

15:68 
10.9 

21.35 
0.5 

F 

27 

4:16 
12.2 

10:09 
—0.1 

16:46 
11.0 

22:21 
0.7 

M 

28 

8KX) 
11.8 

8:49 
—0.6 

16:20 
11.4 

21:04 
-0.2 

P 

Th 

28 

4:16 
11.3 

10:11 
0.3 

16:48 
10.2 

22:23 
L2 

S 

28 

5:04 
1L8 

IIKX) 
0.5 

17:86 
10.6 

23:15 
L3 

Tu 

29 

8:34 
11.5 

9:28 
-0.8 

16KX) 
11.9 

21:42 
0.4 

F 

29 

5K» 
10.8 

11:06 
LI 

17:44 
9.7 

23:20 
2.2 

8 

29 

6:56 
1L2 

11:69 
L2 

18:81 
10.1 

•  •        • 

•  •       • 

N 

W 

30 

4:15 
10.9 

10:13 
0.4 

16:44 
10.2 

22:26 
L4 

S 

30 

6:06 
10.2 

12:14 
2.0 

18:51 
9.2 

•         • 

fl         •         ■ 

E 

c 

M 

30 

0:14 
2.0 

6:64 
10.6 

1»:05 
L9 

19:31 
9.5 

Th 

31 

5K)4 
10.2 

10:07 
1.4 

17:89 
9.3 

23:20 
2.5 

Tu 

31 

1:27 
2.6 

7:57 
9.9 

14:16 
2.6 

20:40 
•     9.2 

a 
re 
re 
or 

Pl 

fo 
is 

Th 
com 
ckoi 
gion 
I  the 
ane 

Tk 
renc 
3:47 

|uat( 

letic 
pari, 
led  i 
,  an< 

cha 
UMed 
Letii 
on  ( 
p.  m 

new 
)r;  A 

lea  are  placed  in  the  order  of  occurrence,  wl 
son  of  consecutive  heights  will  indicate  ^^ 
from  Mean  Low  Water  Springs,  which  is  t 
1  which  is  6.0  feet  below  mean  sea  level.    I 
rt,  unless  a  minus  (— )  sign  is  before  the  hci 
upon  the  Portuguese  Charts  of  Lisbon  Harl 
ne  used  is  Portuguese  Standard,  for  the  mer 
a.  m.),  all  greatf^r  are  in  the  afternoon  (p.  m 
I. 

r  moon;  }),  1st  quar.;  Q.  '"W  moon;  (^,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

Ith  their  times  on  the  first  line  and  heights  c 
hether  it  is  high  or  low  water.    The  he3 
ippruximately  the  datum  of  soundings  on 
'0  find  the  depth  of  water,  add  the  tabular 
ght,  in  which  case  subtract  it.    In  order  to 
x>r,  add  1.4  feet  to  each.    A  foot  is  about  th 
Idlan  9°  11'  W.;  0«>  is  midnight,  12^  is  noon;  a 
)  and  when  diminished  by  12  give  the  times 

|uar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
[ghts,  in  feet  and  tenths,  are 
the  Admiralty  Charts  for  this 
height  to  the  soundingB  given 
refer  the  above  heights  to  the 
ree-tenths  of  a  meter. 
11  hours  less  than  12  are  in  the 
1  afternoon;  for  instance,  16:47 

farthest  north  or  south  of  the 

BOCHELLE,  FRANCE,  1912. 
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JANUARY. 

FEBRUARY. 

MARCH. 

• 

s 

8 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

a 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.  Mo. 

W. 

Th 

Mo. 
1 

\V. 

F 

Mo. 

1 

M 

1 

0:20 
12.8 

6:62 
2.6 

12:45 
18.8 

19:18 
1.9 

2M 
14.2 

8:80 
0.4 

14:32 
14.8 

20:54 
0.7 

P 

2:00 
14.2 

8:10 
0.8 

14010 
14.3 

20:85 
0.8 

Tu 

2 

1:12 
12.6 

7:60 
1.2 

13:88 
14.1 

20:12 
0.8 

P 

F 

2 

2:51 
15.8 

9:20 
-0.9 

15:24 
16.0 

21:88 
-0.7 

8 

2 

2:60 
15.5 

9K)5 
—1.0 

15:18 
15.8 

21:23 
-0.9 

W 

3 

2:00 
14.6 

8:42 
0.0 

14:80 
14.7 

21:08 
—0.1 

O 

S 

3 

8:48 
16.0 

10:07 
—1.8 

16:12 
15.4 

22:28 
—1.4 

o 

8 

8 

8:85 
16.4 

9:60 
— L9 

15:68 
15.8 

22:04 
— L8 

N 

9 

Th 

4 

2:fi0 
15.8 

9:82- 
-0.9 

15:20 
15.0 

21:50 
-0.7 

8 

4 

4:80 
16.8 

10:50 
—2.1 

16:57 
15.4 

2SM 
—1.7 

E 

M 

4 

4:17 
16.7 

10:80 
—2.8 

16:88 
16.8 

22:46 
—2.1 

F 

6 

8:40 
16.7 

10:20 
—1.6 

16:10 
16.0 

22:88 
—1.0 

M 

5 

5:20 
16.2 

11:84 
—2.0 

17:45 
15.0 

28:48 
—1.5 

Tu 

5 

4:55 
16.5 

11:10 
—2.1 

17:16 
16.6 

28:26 
— L8 

S 

6 

4:28 
15.7 

11:08 
—1.7 

17:00 
14.7 

28:28 
—1.0 

E 

Tu 

6 

6:04 
15.7 

.12:18 
—1.4 

18:82 
14.8 

•  ■        • 

•  •        • 

W 

6 

5:83 
16.2 

11:50 
— L4 

17:48 
14.8 

•  •        • 

•  •        • 

S 

7 

6:22 
15.4 

11:58 
—1.5 

18:00 
14.2 

•  ■        • 

•  •        • 

W 

7 

0:80 
—1.0 

6-.55 
14.8 

18:00 
-0.5 

19:28 
13.4 

Th 

7 

OKM 
— L2 

6:10 
14.7 

12:80 
-0.5 

18:20 
18.8 

M 

8 

0:10 
-0.8 

6:25 
14.9 

12:86 
-0.9 

19:10 
18.5 

Th 

8 

1:10 
0.0 

7:48 
18.6 

18:40 
0.7 

30:14 
12.5 

F 

8 

0:48 
-0.2 

6:40 
18.4 

18:06 
0.8 

18:48 
12.7 

Tu 

9 

0:68 
—0.2 

7:85 
14.2 

18:24 
-0.1 

20:12 
12.9 

F 

9 

1:62 
L2 

8:45 
12.4 

14:20 
2.1 

21:12 
.  1L6 

8 

9 

1:28 
LI 

6:64 
12.0 

13:45 
2.1 

lOHX) 

n.6 

E 

W 

10 

1:40 
0.7 

8:40 
13.6 

14:10 
1.0 

21:10 
12.4 

<L 

S 

10 

2:86 
2.6 

9:48 
11.4 

15.-06 
8.6 

22:15 

n.o 

C 

8 

10 

2:06 
2.6 

7:00 
10.7 

14:27 
8.7 

19:25 
10.5 

(C 

Th 

11 

2:26 
1.7 

9:88 
12.9 

15:00 
2.2 

22:08 
11.9 

s 

11 

8:80 
4.0 

10:55 
10.7 

16K)6 
4.8 

28:22 

ia7 

8 

M 

11 

2:60 
4.0 

10:30 
9.9 

15:20 
5.1 

22:48 
10.2 

F 

12 

8:15 

2.8 

10:85 
12.8 

15:65 
3.4 

28:00 
11.6 

M 

12 

4:48 
6.0 

12:05 
10.5 

17:80 
5.8 

•  ■        • 

•  •        • 

Tu 

12 

8K» 
6.2 

11:46 
9.8 

16:40 
5.8 

•  •        • 

*  •        • 

8 

13 

4:20 

8.8 

11:30 
11.8 

4.0 

28:67 
11.6 

s 

Tu 

13 

0:28 
11.0 

6:17 
5.0 

18:14 
10.8 

18:57 
4.8 

A 

W 

13 

0H» 
10.5 

5.5 

12-.55 
10.4 

1827 
5.5 

S 

14 

6:85 
4.1 

12:80 
11.7 

18:22 
4.0 

•        •        • 
■        •        • 

A 

W 

14 

1:80 
11.6 

7:80 
4.1 

14:18 
11.5 

19:55 
8.7 

Th 

14 

1.-07 

n.2 

7:02 
4.6 

13:52 
11.8 

19:82 
4.2 

M 

16 

0:60 
11.9 

6:60 
8.8 

18:25 
11.8 

10:23 
3.5 

Th 

15 

2:28 
12.5 

8:20 
8.0 

12.8 

20:40 
2.6 

F 

15 

1:57 
12.8 

7:65 
8.3 

14-.30 
12.8 

20:17 
2.9 

Tu 

16 

1:4S 
12.4 

7:48 
8.0 

14:17 
12.1 

20:18 
2.7 

F 

16 

8K» 
18.8 

9H)0 
1.9 

16:28 
18.0 

21:20 
L6 

8 

16 

2'J86 
18.8 

8:85 
2.0 

15:00 
18.2 

20:53 
L6 

8 

W 

17 

2:30 
12.9 

8:35 
2.8 

15:00 
12.6 

20:55 
2.1 

S 

17 

8:82 
14.0 

9:87 
LO 

16:50 
18.5 

21:65 
0.0 

8 

17 

3:05 
14.2 

9:12 
0.8 

16:28 
18.9 

21:30 
0.7 

A 

Th 

18 

8:10 
13.6 

9:18 
1.6 

15:85 
12.9 

21:85 
L6 

• 

8 

18 

8:57 
14.5 

10:15 
0.8 

16:10 
13.9 

22:80 
0.8 

• 

M 

18 

8:26 
14.8 

9:45 
0.0 

15:40 
14.5 

22K)5 
0.0 

• 

F 

19 

8:40 
18.8 

1.1 

16K» 
18.1 

22:14 
1.2 

M 
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4:18 
14.8 
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16:27 
14.1 
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0.9 
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0.0 

W 
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16:18 
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—0.5 

8 

21 
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14.1 
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0.6 
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28:30 
0.9 

E 

W 
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—0.3 
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0.6 
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1.0 

6:18 
18.9 
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12.6 
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APRIL. 


MAY. 


JUNE. 
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Th 
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12 
13 
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17 
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26 

S 

27 
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M 

29 

Tu 

30 

Time  and  Height  of  High  and 
Low  water. 


3:17 
16.3 

8:53 
16.5 

16.1 

4:57 
15.8 

522 
14.2 

0:18 
0.2 

1:00 
1.4 

1:89 
2.6 

2:24 
8.9 

8:23 
5.0 

4:48 
5.4 

0:29 
U.2 

1:19 
12.1 

1:51 
13.1 

2:20 
14.1 

2:47 
14.8 

8:18 
15.4 

8:39 
15.6 

4:07 
15.5 

4:39 
15.1 

0:18 
—0.1 

IKX) 
0.6 

1:46 
1.4 

2:44 
2.4 

3:54 
8.0 

5:21 
2.9 

0:81 
18.4 

1:22 
11.4 

2:09 
16.1 

2:51 
15.6 


9:27 
—1.6 

10K)7 
—1.8 

10:44 
—1.6 

11:20 
—0.9 

12:00 
0.1 

5:38 
13.0 

5:50 
1L9 

6:11 
10.8 

6:42 
9.7 

11:18 
9.8 

12:20 
10.3 

6:18 
4.7 

7:17 
8.4 

8:00 
2.1 

8:88 
0.9 

9:14 
0.0 

9:50 
—0.5 

1028 
—0.8 

11:07 
—0.5 

11:48 
—0.1 

5:15 
14.3 

6:00 
13.1 

7:03 
11.8 

9:45 
11.2 

11:06 
11.6 

12:07 
12.4 

6:87 
1.9 

7:38 
0.7 

8:20 
—0.2 

9:00 
—0.8 
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16:10 
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16:40 
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13.9 
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13:18 
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5.8 

17:88 
5.7 
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L8 
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20 
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25 

S 

26 

M 
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Time  and  Height  of  High  and 
Low  Water. 


a  Day  of—, 

8 


8:28 
15.6 

4:58 
15.1 

4:25 
14.4 

4:47 
13.5 

bm 

12.6 

0:37 
1.7 

1:19 
2.6 

2KH 
3.5 

2:55 
4.2 

4:00 
4.7 

5:18 
4.4 

0:20 
12.0 

0:58 
12.9 

1:81 
18.8 

2:05 
14.5 

2:39 
15.1 

8:14 
15.8 

8:50 
15.2 

429 
14.6 

0:00 
-0.3 

0:48 
0.1 

1:38 
0.8 

2:32 
1.6 

3:35 
2.2 

4:49 
2.5 

0:02 
18.5 

0:54 
13.9 

1:43 
14.2 

225 
14.4 

3:05 
14.3 

8:36 
13.9 


9:89 
—0.9 

10:18 
—0.6 

10:56 
0.0 

11:35 
0.8 

12:25 
L7 

5:21 
n.6 

5:49 
10.8 

6:26 
10.0 

10:33 
10.1 

11:80 
10.6 

12:12 
11.2 

6:24 
8.6 

7:16 
2.4 

8:00 
L3 

8:40 
0.5 

9:21 
—0.1 

10:02 
—0.8 

10:45 
-0.8 

11:80 
0.0 

5:14 
13.8 

6:16 
12.8 

8:16 
12.0 

9:43 
12.0 

10:44 
12.2 

11:41 
12.6 

6i00 
2.2 

7K)1 
1.5 

7:51 
0.9 

8:84 
0.5 

9:15 
0.4 

9:54 
0.5 


16:40 
15.4 

16K)9 
15.1 

16:84 
14.5 

16:56 
18.7 

17:15 
12.9 

12:66 
2.7 

13:89 
8.6 

14:25 
4.6 

15:26 
5.1 

16:38 
6.3 

17:56 
4.6 

12:62 
12.0 

18:24 
18.0 

13:54 
13.9 

14:25 
14.7 

14:53 
15.3 

15:28 
15.5 

16K)2 
15.4 

16:41 
16.0 

12:16 
0.5 

13K>4 
LI 

13:55 
L9 

14:50 
2.6 

15-.67 
3.1 

17:13 
3.0 

12:80 
13.2 

13:19 
18.8 

14K)4 
14.3 

14:41 
14.6 

15:20 
14.6 

15:48 
14.4 


22:56 
-0.9 

22:36 
—0.6 

28:15 
0.0 

23:65 
0.8 


17:39 
12.1 

18:12 
1L2 

21:42 
10.6 

22:46 
10.8 

28:85 
1L3 


18:58 
8.5 

19:43 
2.8 

2024 
L2 

21:03 
0.3 

21:46 
-0.2 

22:29 
—0.6 

28:12 
—0.6 


17:26 
14.2 

18:29 
13.2 

20:44 

12.7 

22:03 
12.8 

23:06 
18.1 


18:25 
2.4 

19:20 
L5 

20:10 
0.8 

20:53 
0.3 

21:34 
0.2 

22:15 
0.4 
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Time  and  Height  of  High  and 
Low  water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 


4.^ 

18.4 

4.29 
12.8 

4:49 
12.2 

0:18 
L6 

l.*00 
2.2 

1:42 
2.7 

2:25 
8.2 

8:19 
3.6 

4:16 
8.8 

6.22 
3.6 

0:04 
12.5 

0:48 
18.3 

1:82 
14.0 

2:15 
14.5 

8:00 
14.8 

8:48 
14.8 

4:32 
14.5 

5:30 
13.9 

0:86 
-0.6 

1:20 
-0.1 

2:18 
0.7 

8K)6 
1.6 

2.4 

5:18 
2.8 

0:25 
12.9 

1:17 
12.9 

2:08 
13.0 

2:52 
13.1 

329 
13.0 

4:02 
12.9 


10:84 

ao 

11:16 
L3 

11:68 
L8 

5:12 
1L6 

5:43 

n.i 

6:25 
10.6 

9:40 
10.5 

1029 
10.7 

11:12 

n.i 

11:52 
11.8 

6:26 
2.9 

7:20 
2.0 

8:10 
LI 

8:58 
0.6 

9:42 
0.0 

10:30 
-0.2 

11:17 
-0.2 

12:08 
—0.1 

6:49 
18.2 

8:10 
12.9 

9:16 
12.6 

10:12 
12.5 

11:07 
12.6 

12:00 
12.6 

6.25 
2.7 

722 
2.8 

8:10 
L9 

8:54 
L6 

9:85 
L4 

10:15 
LS 


16:14 
14.0 

16:39 
13.5 

17.-03 
12.9 

12:88 
2.4 

1320 
3.0 

14HX) 
8.5 

14:49 
4.1 

15:43 
4.4 

16:50 
4.4 

18KI0 
3.8 

12:81 
12.6 

18:12 
13.5 

18:58 
14.3 

14:84 
15.0 

15:16 
15.4 

16K)0 
15.4 

16:48 
15.1 

17:47 
14.6 

12:51 
0.3 

13:89 
0.9 

1429 
L6 

1525 
2.4 

16:80 
3.0 

17:45 
8.1 

12:49 
12.9 

18:89 
18.2 

1424 
18.6 

ldK)4 
13.9 

15:89 
14.0 

16:10 
13.9 


22:57 
0.7 

tS:89 

LI 


1752 
12.4 

18.-09 
11.8 

19.-06 
11.2 

21:43 
1L3 

22:34 
1L5 

23:22 
1L9 


19K)0 
2.9 

19«.51 
L8 

20:39 
0.8 

21:25 
0.0 

22:10 
—0.6 

23:00 
—0.8 

23:48 
—0.9 


19:13 
14.0 

20:84 
13.6 

21:88 
13.4 

22:35 
13.2 

28:31 
13.0 


18:50 
2.7 

19:46 
2.1 

20:34 
L6 

21:16 
L2 

22:00 
LO 

22:39 
LO 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecntive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Ftench  Charts  for  this  region,  and 
which  is  8.1  feet  ( 2.5  meters)  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings 
given  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2"  20'  £.;  (fi^  is  midnight,  12i>  is  noon;  all  hours  leas  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  Is  3:47  p.m. 

#,  new  moon;  }).  Ist  quar.;  0>  ^ull  moon;  (^,  Sd  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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DECEMBER.                           1 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 

Day  of— 

Time  an 

ghand 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

w.  Imo. 

1 

W. 
F 

Mo. 

1 

W.  Mo. 

Tu 

1 

0^6 
0.8 

5:14 
14.8 

12:48 
1.2 

17:40 
13.7 

1:88 
2.4 

6*.80 
12.8 

14:15 
2.4 

20:42 
10.9 

<L 

8 

1 

2:18 
2.2 

9:28 
12.6 

16H)0 
2.0 

22.-08 
11.9 

W 

2 

1K)5 
1.7 

5:50 
18.5 

13:30 
2.0 

18:20 
12.5 

c 

8 

2 

2:85 
8.2 

9:34 
1L6 

15:20 
3.0 

22:32 
1L2 

M 

2 

8:20 
2.8 

10:84 
12.9 

16:06 
2.6 

28:06 

12.3 

N 

c 

Th 

3 

1:60 
2.7 

6:37 
12.8 

14:24 
8.0 

19:20 
11.1 

p 

S 

3 

3:45 
8.7 

11:00 
12.2 

16:42 
3.1 

28:38 
12.0 

£ 

Tu 

8 

4:82 
8.0 

11:82 
18.8 

1735 
2.4 

4 

•  ■            • 

•  •            • 

F 

4 

2:47 
3.7 

7-.55 
11.1 

15:33 
8.7 

22:37 
10.7 

M 

4 

6:10 
3.4 

12.-00 
18.2 

18:08 
2.2 

•         •        ■ 

■         •         • 

W 

4 

0.O5 
12.9 

5:50 
2.6 

12r28 
18.8 

18:82 
1.8 

8 

6 

4:06 
4.8 

11:12 
11.5 

17:07 
8.7 

23:53 
11.6 

E 

Tu 

5 

0-.82 
13.1 

6:25 
2.8 

12:56 
14.3 

19K)6 
0.9 

Th 

5 

0-.58 
13.6 

6:52 
1.7 

18:18 
14.2 

19:28 
1.0 

S 

6 

5:38 
8.8 

12:20 
12.8 

18:30 
2.4 

■        ■        ■ 
«        ■        • 

W 

6 

1:20 
14.2 

738 
0.8 

13:42 
15.2 

19:55 
-0.2 

F 

6 

1:40 
14.2 

7:46 
0.8 

14:06 
14.5 

20:15 
0.5 

p 

M 

7 

0:55 
12.9 

6:58 
2.3 

13:15 
14.3 

19:32 
0.7 

Th 

7 

2K)4 
15.0 

8:12 
-0.8 

14:24 
16.8 

20:38 
—1.0 

8 

7 

2:23 
14.6 

8:84 
0.2 

14:47 
14.6 

20:57 
0.2 

Tu 

8 

1:42 
14.8 

7:48 
0  6 

14:00 
15.6 

20:20 
—0.8 

F 

8 

2:43 
15.6 

8:58 
—1.1 

15:02 
16.0 

21:18 
—1.2 

• 

S 

8 

8:00 
14.8 

9:18 
—0.1 

15:24 
14.8 

21:38 
0.2 

£ 

W 

9 

2:28 
15.4 

8:34 
-0.9 

14:46 
16.0 

21:00 
—1.8 

• 

8 

9 

8:18 
15.8 

9:36 
—1.8 

16:88 
15.6 

21:57 
—1.0 

8 

• 

M 

9 

3:87 
14.8 

9.57 
0.0 

16:00 
18.9 

22:20 
0.4 

• 

Th 

10 

3:06 
16.1 

"9:17 
—1.8 

15:24 
16.9 

21:42 
—2.2 

S 

10 

8:50 
15.5 

10:15 
—1.0 

16:08 
14.9 

22:87 
-0.4 

Tu 

10 

4:08 
14.4 

10:40 
0.8 

16:28 
13.8 

28K)0 
0.8 

F 

11 

8:42 
16.3 

9:57 
—2.1 

16K)0 
16.6 

22:22 
—2.0 

M 

11 

4:20 
14.9 

10*J» 
-0.4 

16UB 
18.9 

28:18 
0.4 

W 

11 

4:37 
13.9 

11:20 
0.7 

16:58 
12.6 

28:40 
1.3 

8 

12 

4:15 
16.0 

10:38 
—1.9 

16:30 
15.8 

23:00 
—1.8 

s 

Tu 

12 

4:44 
14.1 

11«7 
0.4 

16:58 
12.8 

28:57 
1.8 

Th 

12 

5:06 
18.3 

12:00 
1.2 

17:10 
11.9 

•                  • 
■         «         » 

8 

13 

4:45 
16.2 

11:18 
—1.2 

17:00 
14.7 

23:40 
—0.3 

W 

13 

5:07 
18.1 

12:20 
1.4 

17:10 
11.8 

•  ■ 

•  •        • 

? 

13 

0:22 
U9 

5:80 
12.6 

12:48 

L8 

17:85 
11.3 

M 

14 

5:10 
14.3 

12.'00 
-0.1 

17:20 
13.3 

•         •         • 

■         •        * 

• 

Th 

14 

0:40 
2.8 

5:30 
12.2 

13:08 
2.4 

10.9 

A 

8 

14 

1:00 
2.6 

6:00 
12.0 

18:26 
2.4 

18:08 
10.8 

Tu 

15 

0:20 
0.9 

5:80 
13.1 

12:40 
1.2 

ITJB6 
12.0 

F 

15 

1:22 
8.8 

6:00 
11.3 

13:48 
3.3 

18.-08 
10.0 

8 

15 

1:46 
3.2 

6.62 
11.4 

14:06 
8.1 

21:18 
10.5 

S 

W 

16 

IHM 
2.8 

5:50 
12.0 

13:24 
2.5 

17:54 
10.7 

A 

3) 

S 

16 

2:10 
4.2 

9:87 
10.8 

14:40 
4.0 

22:26 
10.1 

D 

M 

16 

2:28 
8.8 

9:26 
U.2 

14:55 
8.6 

22:06 
10.5 

Th 

17 

1:45 
8.6 

6:17 
10.8 

14:10 
8.8 

22:00 
9.8 

8 

17 

8:10 
4.8 

10-.S7 
10.9 

15:87 
4.7 

23.*20 
10.5 

E 

Ta 

17 

8:20 
4.8 

10:20 
11.2 

15:60 
4.0 

22:55 
10.7 

D 

F 

18 

2:20 
4.7 

10:18 
10.4 

15:10 
4.9 

28:10 
9.9 

M 

18 

4:14 
5.2 

1127 
U.8 

16:64 
4.7 

•  •        ■ 

•  •        • 

W 

18 

4:20 
4.6 

11:08 
11.6 

16:56 
4.1 

23:40 
11.2 

A 

8 

19 

3:42 
5.6 

11:25 
10.7 

16:80 
5.4 

•  ■        • 

•  ■        • 

Tu 

19 

0H» 

ILl 

5:82 

4.8 

12:12 
12.0 

18:05 
8.9 

Th 

19 

5:84 
4.4 

11:50 
12.0 

18K>4 
8.7 

•  •         ■ 

•  •             m 

S 

20 

0:10 
10.5 

5:10 
5.0 

12:18 
11.4 

18:00 

4.8 

E 

W 

20 

0:42 

n.8 

6d» 
8.8 

12:50 
12.7 

19:00 
2.9 

F 

20 

0:20 
U.9 

0:40 
8.6 

12J86 
12.6 

19:06 
2.8 

M 

21 

0'.56 
11.8 

6:33 
4.6 

13:08 
12.3 

19:00 
3.5 

Th 

21 

1:15 
12.7 

7.-26 
2.7 

13:28 
18.5 

19:45 
1.8 

8 

21 

1:00 
12.8 

7:83 
2.5 

18:18 
18.8 

19:53 

1.9; 

Tu 

22 

1:84 
12.3 

7^3 
3.2 

13:38 
18.8 

19:45 
2.2 

F 

22 

1:48 
13.6 

8:06 
1.6 

13:68 
14.2 

20:24 
0.9 

8 

22 

1:39 
13.7 

8:20 
1.5 

14:00 
14.0 

20:40 

1.1 

E 

W 

23 

2:04 
18.2 

8:04 
2.0 

14:08 
14.1 

20.-20 
1.1 

8 

23 

2ao 

14.8 

8:46 
0.8 

14:24 
14.8 

21:03 
0.3 

M 

23 

2:20 
14.4 

0.6 

14:42 
14.5 

21:24 
0.4 

Th 

24 

2:28 
14.0 

8:40 
0.9 

14:32 
14.8 

20-.57 
0.3 

o 

S 

24 

2:88 
14.9 

9:28 
0.2 

14:55 
16.1 

21:43 
0.0 

N 
O 

Tu 

24 

8:00 
15.0 

9:52 
—0.2 

15:25 
14.7 

22:10 
0.0 

F 

25 

2:48 
14.6 

9:17 
0.2 

14:56 
15.3 

21:80 
—0.2 

M 

25 

8H» 
15.3 

10:06 
—0.2 

15:30 
15.1 

22:25 
0.0 

W 

25 

8:40 
15.8 

10:88 
—0.7 

16:08 
14.7 

22:55 
—0.8 

o 

8 

26 

3:07 
15.1 

9'JX) 
—0.2 

15^0 
15.5 

22:08 
-0.4 

N 

Tu 

26 

8:40 
15.8 

10:50 
—0.2 

16:08 
14.8 

28.-08 
0.1 

P 

Th 

26 

4:22 
16.8 

11:28 
—0.9 

16J&5 
14.8 

28:40 
-4).  5 

S 

27 

8'.30 
16.3 

10:30 
-0.3 

15:48 
15.4 

22:45 
-0.2 

W 

27 

4:15 
16.1 

11:35 
—0.1 

16:48 
14.1 

23:58 
0.5 

F 

27 

5:10 
15.0 

12:12 
-0.8 

17:50 
13.8 

M 

28 

S:53 
15.3 

11:08 
-0.1 

16:13 
15.1 

23:24 
0.2 

P 

Th 

28 

4:57 
14.5 

12:23 
0.2 

17:30 
13.2 

•  •        • 

•  ■        • 

8 

28 

0:28 
—0.1 

6:10 
14.5 

12*7 
-0.4 

19:08 
18.1 

Tu 

29 

4:23 
15.0 

11:48 
0.3 

16:45 

14.4 

■              •              ■ 

F 

29 

0:40 
1.0 

5:44 
18.7 

13:12 
0.7 

18:40 
12.2 

8 

29 

1:12 
0.8 

7'.34 
13.9 

13:44 
0.3 

20:26 
12.7 

N 

W 

30 

0:08 
0.8 

4:57 

14.4 

12:32 
0.9 

17:24 
18.4 

S 

30 

1:28 
1.6 

7:05 
12.8 

14KB 
1.4 

20:52 
11.7 

E 

M 

30 

2:00 
1.0 

8:52 
13.4 

14:85 
1.1 

21:32 
12.4 

Th 

31 

0:50 
1.6 

5:38 
18.5 

13:20 
1.6 

18:10 
12.1 

Tu 

31 

2:52 
1.8 

10.-00 
18.1 

15:30 
2,1 

22:32 
12.3 

The  tid 
acompariw: 
from  Mean 
which  is  8. 
on  the  cha 

69  are  placed  in  the  order  of  occurrence,  w: 
m  of  consecutive  heighut  will  indicate  whet 
Low  Water  SpringR,  which  ia  approxima 
1  feet  (2.5  meters)  below  mean  sea  level.    1 
rt,  unless  a  minus  ( - )  sign  is  before  the  hei 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.   The  heights,  Ir 
tely  the  datum  of  soundings  on  the  Frenc 
'o  find  the  depth  of  water,  add  the  tabular 
ght,  in  which  case  subtract  it. 

on  the  second  line  of  each  day; 
i  feet  and  tenths,  are  reckoned 
:h  Charts  for  this  region,  and  ' 
height  to  the  soundingi  given  i 

The  tin 
the  forenoo 
15:47  is  3:47 

ne  used  is  Paris  Mean  Civil,  for  the  merid 
n  (a.  m.),  all  greater  are  in  the  afternoon  ( 
p.  m. 

lian  2<>  20'  £.;  0«>  is  midnight,  12i>  is  noon; 
p.  m.)  and  when  diminished  by  12  give  the 

all  houra  less  than  12  are  in  ' 
times  after  noon;  for  instance,  . 

1 
1 

#,  new 
equator;  A 

moon;  ^ 
,  P,  moon 

,  1>«  quar.;  Q,  full  moon;   (C,  8^  q 
In  apogee  or  i>erigee. 

uar.;  E,  moon  on 

the  equator;  N.  S,  moon  J 

farthest  north  or  south  of  the 

-' 

BREST,  FEANCB,  1912. 


JANUARY. 

i 

Dayol- 

Time  and  Belg 

w.|m<.. 

M 

1 

T. 

7:06 

18:12 

"Hi 

Th 

1 

2:24 
17.0 

'it 

17.2 

21:26 
L7 

P 

F 

1 

18.8 

2.1 

17.0 

"i!t 

Tn 

2 

w1 

2.8 

m 

Ts 

P 

F 

2 

i" 

Ta 

"8^4 

"^li^ 

8 

2 

Ban 

18.8 

9:38 

15:37 
18.6 

21:69 

W 

3 

2M 

tM 

15M 

21 «! 

0 

8 

3 

?9*? 

^. 

i8a4 

-0.7 

o 

8 

3 

3:68 
20.0 

-i.i 

I8:IS 

-i.2 

9 

Th 

4 

18.8 

0.1 

18.7 

0.4 

8 

4 

au 

~i"fi 

'li^fl 

23  J8 
—1.0 

E 

M 

4 

20.9 

11  «t 

a?? 

28:18 

F 

6 

4:16 

^6 

"iO 

2S:0a 

M 

6 

6:86 

12KM 

1B.-00 

Tu 

5 

6:17 
21.1 

11:40 

17:37 

20.0 

23:57 

S 

e 

eM2 

U36 

naa 

28:66 

"= 

Ta 

6 

-a9 

K 

-0.9 

18:42 

18.9 

W 

6 

26.8 

-1.0 

■K 

» 

7 

19.8 

-0.7 

16.8 

W 

' 

^i 

7:08 
10.1 

1836 

1936 

Th 

7 

O'.BB 

8:32 

12-.6S 

VI 

M 

s 

0:40 

Si" 

18*7 

19JM 

Th 

8 

1:42 

a 

14OT 

20:10 

F 

8 

0.9 

18.0 

ISJO 

1937 
1B.S 

Ttt 

9 

136 

'li% 

18:84 
D.9 

18.9 

F 

9 

X8 

18.8 

8.3 

21  Ml 

e 

9 

1:48 
2.6 

Itl 

"3*7 

mne 

E 
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8 

10 
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8M 
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11 

iM 
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16:88 

^J^^ 

8 

" 

'S 

K 

■S 

li8 

^ 

M 

11 

S-8 

12.7 

16:42 

e.8 

lie 

F 
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4.8 

103T 
16.8 

4.4 

lis 
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12 

6J0 

11:68 

8.8 

Tu 
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4:82 

11:10 

"7" 

S&51 

8 

13 

(klO 

"i.1 

17:47 

a 

Ta 
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0:27 
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1S«6 

13.0 

19:88 

A 

W 

IS 

7.8 

12.3 

ieD6 

8 

14 

!S 

6.8 

12:88 
14.4 

6.3 

* 

W 

14 

1:32 
18.9 

6.6 

14:08 

13.8 

30:84 
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Th 

14 

^ 

7:44 

laae 

20H>S 

H 

IB 

S? 

■7M 

Yi^ 

"i!a 

Th 
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2:23 

9:00 
4.8 

14:49 

21:17 
8.8 

F 

IS 
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8:32 

4.7 
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20:60 

Ta 

16 
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8:83 

1431 

20:60 

F 

16 

a 

•s 

'K 

"S 

8 

16 

1^ 

's^i 

"ftO 

list 

3 

W 

17 

S? 

i6 

16.8 

21:38 
S.3 

8 

17 

8:48 
17.0 

10:12 

i.0 

18KB 

16.8 

i.7 

8 

17 

8:14 

9:48 

15:88 

^i^ 

* 

Th 

18 

18.4 

9JS7 

16:46 
16.8 

i7 

• 

8 

18 

4:17 

10:46 

18:36 

28*1 

« 

M 

IB 

8:48 
18.4 

6-9 

18.6 

6.4 

• 

F 

19 

4S» 
IB.  9 

^S 

't^S 

32:48 

M 

19 

18.6 

6.8 

18.1 

0.9 

E 

Tu 

19 

432 
19.3 

10:48 

-0.2 

16:40 

23M 

S 

20 

n.8 

"l9 

"fl°6 

2.1 

To 

20 

621 

"o1 

"ta 

W 

20 

St 

as 

19.4 

^S 

8 

21 

g"! 

11:40 

1737 

23:62 

« 

W 

21 

?! 

£^ 

"T. 

18.'08 
IB.  I 

Th 

21 

19.7 

11:68 

17:43 

M 

22 

17.8 

ia:K 

16. » 

Th 

22 

1.4 

836 

"l! 

n" 

F 

22 

0K)7 

««» 

^ 

fS 

Td 

23 

0:28 
2.4 

8:16 

12:44 

"il 

F 

23 

1;00 

a 

1833 

19:18 

8 

23 

T> 

lii 

n-M 

18:55 

E 

W 

24 

0:G8 

1.8 

8A> 
17.1 

2.4 

•SI 

s 

24 

2.9 

18.5 

3.2 

30:02 
16.0 

8 

24 

"I 

7:18 

18:87 

's 

Th 

26 

136 
8.8 

737 
18.6 

13:60 

16.7 

5 

8 

2B 

ft 

838 

14:48 

20:67 

M 

26 

'S 

¥o 

4.8 

14.2 

F 

26 

T. 

18.  B 

•T. 

^'S 

M 

26 

'i!S 

13.9 

16:00 

6.8 

2232 
18.6 

5 

Td 

26 

6.1 

ai 

18:87 

?i1l 

» 

8 

27 

3:46 
4.4 

ivo 

16:22 

14.8 

N 

Tu 

27 

Ta 

13.4 

•a" 

W 

27 

4:32 

•^1 

6.0 

23:63 
IB.» 

8 

28 

B:4B 

10:18 

"S 

22:67 

W 

28 

OM 

•3 

12:46 
14.0 

"Si 

p 

Th 

28 

8:18 
^8 

u1 

19fl7 

M'29 

5.6 

U.! 

6.8 

Th 

29 

16.1 

7:50 
4.2 

16.3 

20:28 

8.8 

F 

29 

1KB 

16.2 

7a9 

rt 

3.4 

Tu  30 

14.1 

•|^ 

12«I 

1»-^ 

8 

30 

17.0 

8:36 

2.0 

V7" 

20*7 

S 

W  31 

is'^^ 

B.8 

i^ 

20:30 

8 

31 

S 

S30 

16:17 

21:88 
-0.2 

Thetl. 

is  9.7  feet 

The  H 

15:47  i.3:< 

equator;  . 

Low  Water  Springs,  which  in  approiltnale] 
3.0meterH)  below  mtanses  level.    To  fin. 
9H  a  mlDua  ( - )  sisn  Is  before  the  height,  in 

w  inoiii;  J.  let  quar;  0.  fuH  moooj  t.  M 
,  P,  moon  IQ  apogee  or  perigee. 

h  their  times  on  the  Aral  line  and  hetehta  o 
her  it  ia  high  or  low  water.   The  heights.) 

the  depth  ol  water,  add  the  tabular  helKb 

which  case  subtract  It. 

an  2=  20'  E.:  O'  Is  mldnighl,  12"  Is  noon:  a 

quar.i  E.  moon  on  the  equator;  N,  B,  moon 

.rts  for  Ibis  reffldn,  and 

limea  alter  noon;  for  lot 
larthol  nonh  or  loutb 

ii 

lance. 
Of  the 
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APRIL. 

MAY. 

JUNE. 

§ 

E 

o 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

o 

Day  of — 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

M 

Mo. 
1 

W. 
W 

Mo. 
1 

W. 

S 

Mo. 
1 

3:34 
19.9 

10:00 
—0.9 

15:56 
19.5 

22:18 
—1.1 

8:49 
19.5 

10:18 
—0.8 

16:06 
19.3 

2232 

4:42 
17.2 

11K)6 
1.9 

16:67 
17.7 

1 

23:28 
L7 

Tu 

2 

4:14 
20.6 

10:40 
—1.4 

16:88 
20.0 

22:55 
—1.6 

Th 

2 

4:27 
19.3 

10*.60 
0.0 

16:42 
19.1 

23K)9 
—0.1 

s 

2 

6:17 
16.6 

11:43 
2.5 

1730 
17.0 

•  •        • 

•  •        • 

W 

3 

4:64 
20.6 

11:15 
— L2 

17:09 
19.9 

28:32 
—1.1 

F 

3 

6:03 
18.6 

11:26 
0.8 

17:17 
18.6 

23:46 
0.8 

M 

3 

0H)5 
2.6 

5:49 
15.8 

12:17 
3.5 

18K)7 
16.3 

Th 

4 

5:28 
19.9 

11:60 
—0.4 

17:48 
19.2 

•        ■         • 
■         ■         • 

S 

4 

5:36 
17.6 

12:00 
1.9 

17:43 
17.6 

•         ■         • 

A 

Tu 

4 

0:41 
8.8 

6r23 
15.1 

12:51 
4.3 

18:43 
15.4 

F 

5 

OKTT 
—0.1 

6:01 
18.8 

12:24 
0.9 

18:16 

18  1 

8 

8 

5 

0:20 
2.0 

6K)7 
16.4 

12:83 
8.1 

18:23 
16.4 

W 

5 

1:17 
4.1 

7:02 
14.8 

18:27 
5.1 

19:25 
14.6 

S 

6 

0:42 
1.3 

6:37 
17.8 

12:57 
2.5 

18:50 
16.7 

M 

6 

0:56 
3.3 

6:42 
16.1 

18:05 
4.5 

19:00 
16.1 

Th 

6 

1:56 
4.8 

7:49 
18.8 

14.D6 
6.7 

20:15 
14.0 

s 

7 

1:18 
2.9 

7:11 
15.6 

13:30 
4.2 

19:27 
15.1 

A 

Tu 

7 

1:82 
4.6 

7:20 
14.0 

13:40 
3.8 

19:44 
18.9 

F 

7 

2:38 
6.2 

8:46 
18.4 

14:64 
6.0 

21:16 
13.6 

s 

M 

8 

1:63 
4.5 

7:50 
14.0 

14:04 
6.7 

20:12 
13.6 

W 

8 

2:18 
6.6 

8:10 
12.9 

14:26 
6.6 

20:46 
18.0 

c 

8 

8 

3:31 
6.4 

9:62 
13.3 

16:64 
6.1 

22:19 
18.8 

c 

Tu 

9 

2:37 
5.8 

8:48 
12.6 

14:52 
7.0 

21:25 
12.5 

c 

Th 

9 

8:10 
6.3 

9:26 
12.3 

15:32 
7.1 

22:07 
12.7 

E 

S 

9 

431 
6.4 

10:56 
18.8 

17:00 
5.9 

23.-23 
14.4 

A 

W 

10 

8:42 
7.0 

10:14 
11.7 

16:17 
7.8 

23K)6 
12.3 

F 

10 

4:22 
6.6 

10:55 
12.5 

16:68 
7.1 

28:26 
18.3 

M 

10 

6:86 
6.0 

11:69 
14.6 

18K)8 
6.2 

■    •    • 
•    •    « 

Th 

11 

5:20 
7.3 

11:62 
12.1 

18:11 
7.4 

•  ■         • 

•  ■         ■ 

S 

11 

637 
6.2 

12KI0  . 
18.4 

18:16 
6.2 

•        •        • 

■        •        • 

Tu 

11 

0:20 
16.8 

6:40 
4.2 

12:51 
16.7 

19:10 
4.1 

F 

12 

0:20 
18.1 

6:48 
6.5 

12:54 
13.1 

19:22 
6.0 

s 

12 

0:22 

14.4 

6:42 
6.1 

12:62 

14.7 

19:14 

4.8 

W 

12 

1:18 
16.8 

7:38 
8.2 

13:40 
16.8 

20K)6 
2.8 

S 

13 

1:12 
14.8 

7:44 
6.0 

18:40 
14.6 

20:10 

4.4 

£ 

M 

13 

1:10 
16.7 

7:34 
3.7 

13:86 
16.1 

20:02 
8.3 

Th 

13 

2:03 
17.4 

831 
2.2 

1430 

17.9 

20*.58 
L6 

s 

14 

1:57 
16.8 

8:27 
3.8 

14:20 
16.2 

20:47 
2.7 

Tu 

14 

1:64 
17.0 

8:20 
2.2 

14:18 
17.5 

20:46 
L9 

F 

14 

2:62 
18.2 

9:22 
1.8 

16:17 
18.7 

21:47 
0.7 

E 

M 

15 

2:86 
17.8 

9H)5 
1.7 

14:67 
17.7 

21:28 
1.3 

W 

15 

2:87 
18.2 

9:04 
1.1 

15:00 
18.7 

21:06 
0.8 

? 

8 

15 

8:42 
18.8 

10:10 
0.8 

16.-06 
19.2 

2236 
0.1 

Tu 

16 

8:13 
18.6 

9:41 
0.5 

1538 
18.9 

22:00 
0.3 

• 

Th 

16 

8:19 
19.1 

9:46 
0.8 

15:40 
19.4 

22:07 
0.1 

P 

S 

16 

430 
18.9 

10:58 
0.6 

16:52 
19.4 

23:23 
—0.1 

• 

W 

17 

8:60 
19.5 

10:17 
—0.8 

16:10 
19.6 

22:85 
—0.3 

F 

17 

4:01 
19.6 

10:28 
0.1 

16.-28 
19.6 

22:50 
—0.2 

M 

17 

5:17 
18.6 

11:40 
0.8 

1738 
19.1 

•  •        • 

•  •        • 

Th 

18 

4:27 
20.0 

10:52 
—0.4 

16:44 
19.8 

23:10 
—0.3 

S 

18 

4:48 
19.4 

11:10 
0.4 

17K)2 
19.4 

28:88 
0.1 

Tu 

18 

0:13 
0.1 

6:18 
18.1 

12:88 
L2 

1830 
18.5 

F 

19 

6:02 
19.8 

11:28 
0.0 

17:20 
19.4 

28:47 
0.2 

N 
P 

§ 

19 

6.-2& 

18.8 

11:54 
LO 

17:46 
18.7 

•  •        « 

•  •        ■ 

W 

19 

1:02 
0.6 

7:02 
17.8 

18:22 
L9 

19:26 

17.8 

S 

20 

6:40 
19.2 

12:06 
0.9 

17:57 
18.6 

•         •         • 

■         •        • 

M 

20 

0:18 
0.7 

6:18 
17.8 

12:40 
2.0 

18:a') 
17.7 

Th 

20 

1:24 
L4 

8.-00 
16.5 

14:14 
2.7 

20:25' 

17.0 

s 

21 

0:25 
0.  L 

6:21 
18.0 

12:46 
2.1 

18:40 
17.4 

Tu 

21 

1«7 
L6 

7«7 
16.6 

18:29 
8.2 

19:32 
16.5 

3> 

F 

21 

2:47 
2.3 

9HB 
16.8 

16:12 

8.5 

2129 
16.4 

N 
P 

M 

22 

1:08 
2.2 

7.-08 
16.5 

13:28 
3.6 

19:30 
15.8 

W 

22 

2:02 
2.7 

8:12 
15.3 

1437 
4.2 

20:40 
16.6 

E 

S 

22 

8:47 
3.1 

10:10 
16.8 

16:16 
4.1 

22:36 
16.0 

Tu 

23 

1:59 
8.5 

8:08 
14.9 

14.'26 
5.0 

20:38 
14.5 

D 

Th 

23 

8K)5 
8.6 

9:28 
14.6 

16:35 
4.9 

21:57 
15.2 

s 

23 

4:62 
8.8 

11:14 
15.2 

1722 
4.3 

28:40 
15.8 

D 

W 

24 

3:05 
4.7 

9:33 
13.6 

15:43 
6.0 

22:10 
14.0 

F 

24 

4:17 
4.1 

10:48 
14.5 

16:53 
5.0 

23:18 
15.5 

M 

24 

5:67 
4.0 

12:18 
16.8 

18:29 
4.2 

•  «       • 

•  ■        ■ 

Th 

25 

4:82 
5.3 

11:11 
13.6 

17:21 
6.0 

23:38 
14.6 

£ 

8 

25 

632 
4.1 

11:55 
15.0 

18:07 
4.5 

•        •        ■ 

Tu 

25 

038 
16.7 

7:01 
4.0 

18:07 
15.7 

19:32 
8.8 

F 

26 

6:02 
4.8 

12:27 
14.4 

18:43 
4.9 

1 

S 

26 

0:17 
16.1 

6:38 
8.6 

12:62 
15.8 

19.K)8 
8.5 

W 

26 

1:82 
16.9 

8KX) 
3.6 

13-.67 
16.1 

2027 
8.2 

S 

27 

0:47 
15.8 

7:14 
3.6 

13:23 
16.7 

19:43 
8.2 

M 

27 

1:12 

16.7 

7:38 

2,8 

13:40 
16.5 

20:02 
2.6 

Th 

27 

2:20 
16.0 

8:48 
3.0 

14:41 
16.5 

21:15 
2.6 

E 

s 

28 

1:40 
17.1 

8:10 
2.1 

14:10 
17.0 

20:32 
L6 

Tu 

28 

2:00 
17.3 

8:27 
2.0 

14:23 
17.3 

20:60 
1.6 

F 

28 

8:06 
16.2 

938 
2.7 

15.-24 
16.9 

21:58' 
2.2 

1 

M 

29 

2:27 
18.3 

8:55 

0.8 

14:50 
18.2 

21:14 
0.4 

W 

29 

2:43 

17.7 

9:10 
1.5 

15:03 
17.9 

21:32 
LO 

8 

O 

S 

'29 

3:47  . 
16.8 

10:14 
2.4 

16:04 
17.1 

2238 
2.1, 

Tu 

30 

3:09 
19.1 

9:35 
0.0 

15:31 
19.0 

21:54 
—0.3 

O 

Th 
F 

30 
31 

3:25 

17.8 

4:04 
17.7 

9:51 
1.3 

10:29 
1.4 

15:42 
18.1 

16:20 
18.0 

22:12 
LO 

22:52 
1.2 

s 

30 

4:85 
16.2 

10:52 
2.4 

16:43 
17.2 

23:15 
2.1 

1 

a 

in 

w] 
or 

fo 
is 

eq 

Th 
com 
jm 
hich 

i  ihe 

Th 
reno 
8:47 

•. 
[uatc 

etid 
parifl 
tfear 

is  9. 

cha 

e  til 
on  ( 
p.m 

ne\s 
)r;  A 

les  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approxima 
7  feet  (3.0  meters)  below  mean  sea  level.    ' 
rt,  unless  a  minus  (  — )*sign  is  before  the  hej 

ne  used  is  Paris  Mean  Civil,  for  the  merid 
a.  m.),  all  greater  are  in  the  afternoon  (p.  n 

• 

T  moon;  3),  Ist  quar.;  O.  full  moon;  C.  3<i  Q 
,  P,  moon  in  apogee  or  perigee. 

[th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ir 
tely  the  datum  of  soundings  on  the  Fren{ 
ro  find  the  depth  of  water,  add  the  tabular 
Ight,  in  which  case  subtract  it. 

ian  2°  20'  E.;  Oh  is  midnight,  12h  is  noon;  all 
1.)  and  when  diminished  by  12  give  the  time 

uar.;  £,  moon  on  the  equator;  N,'S,  moon 

>n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
;h  Charts  for  this  region,  and 
height  to  the  soundings  given 

I  hours  less  than  12  are  in  the 
»  after  noon;  for  instance,  15:47 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

s 

Day  of— 

• 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  Mo. 

1 

W.  Mo. 

1 

M 

1 

6:03 
16.1 

11:28 
2.6 

17:08 
17.0 

28:60 
2.4 

Th 

1 

0:02 
L7 

5:48 
16.8 

12:13 
2.8 

18:03 
,  17.5 

S 

1 

0:30 
L5 

6:20 
17.6 

12:42 
2.1 

18:37 
17.7 

A 

Tu 

2 

5:87 
1A.9 

12.-02 
8.0 

17:62 
16.7 

•  •        « 

•  •        • 

E 

F 

2 

0:33 
2.0 

6:18 
16.8 

12:43 
2.6 

18:36 
17.2 

M 

2 

1:00 
2.2 

6:58 
16.9 

13:12 
2.8 

19:18 
16.7 

W 

3 

0:26 
2.8 

6Kr7 
16.7 

12:36 
3.5 

18:*27 
16.3 

8 

3 

1:02 
2.3 

6:61 
16.5 

18:10 
8.1 

19K» 
16.7 

Tu 

3 

1:86 
8.2 

7«2 
16.9 

18:49 
8.7 

19:67 
16.5 

Th 

4 

0:68 
8.1 

6:43 
15.4 

13:08 
4.0 

19:02 
15.8 

S 

4 

1:82 

2.8 

7:27 
16.0 

18:42 
3.6 

19:46 
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20.6 

1:48 
19.7 

2:28 
18.6 

8:25 
17.8 


0:00 
4.9 

1:48 
8.8 


6:14 
18.8 

7:25 
20.0 

8:28 
21.1 

9:14 
21.9 

10:04 
22.2 

10:58 
22.2 

11:43 
22.0 

7:25 
-0.4 

8:18 
0.4 

8:55 
1.7 

9:45 
8.2 

10:45 
4.5 


18:82 
8.8 

14:40 
1.7 

15:86 
0.2 

16:80 
-0.9 

1722 
—1.6 

18:12 
—2.0 

19:00 
—2.0 

12-28 
21.4 

18.10 
20.6 

13.50 
19.5 

14:36 
18.1 

15:40 
16.7 


5.-22 
17.8 

7:06 
18.6 


18:10 
4.8 

14:28 
2.4 


18:50 
18.9 

20K)0 
20.2 

20:55 
21.1 

21:48 
21.7 

22:40 
21.8 

28:30 
21.7 


19:50 
—1.3 

20:84 
-0.2 

21:22 
1.3 

22:14 
3.0 

28:18 
4.8 


5:28 
16.7 

11:54 
5.2 

18:00 
16.2 

•        ■        • 

0:28 
4.8 

6:40 
16.9 

18:08 
5.0 

19:10 
16.7 

1:32 
4.5 

7:35 
17.7 

14:03 
4.1 

20:02 
17.5 

2;28 
3.8 

8:28 
18.6 

14:58 
8.1 

20:48 
18.4 

8:15 
8.1 

9:04 
19.8 

15:40 
2.8 

21:80 
19.1 

4K)0 
2.6 

9:48 
19.7 

16:22 
1.8 

22:08 
19.4 

4:42 
2.8 

10:18 
19.9 

17.00 
1.6 

22:40 
19.5 

5:20 
2,8 

10:48 
20.0 

17:88 
1.5 

28:00 
19.5 

5:58 
2.8 

10:57 
20.1 

18:06 
1.4 

23:14 
19.7 

6:24 
2.4 

11:20 
20.4 

18:85 
1.4 

23:38 
20.1 

6:46 
2.4 

11:50 
21.0 

18:66 
1.8 

•        •         ■ 
■         «        • 

0:06 
20.6 

7:10 
2.2 

12:25 
21.4 

19.22 
1.2 

0:42 
21.0 

7.86 
2.2 

12-57 
21.4 

19:52 
1.4 

1:20 
21.0 

8:12 
2.5 

13:38 
21.0 

20:82 
2.0 

2:05 
20.4 

8:58 
8.2 

14:28 
19.9 

21:20 
3.1 

8:00 
19.8 

9:50 
4.2 

15:27 
18.6 

22:22 
4.3 

4:00 
18.8 

11:10 
4.9 

16:40 
17.5 

•  •         • 

•  •         • 

18:18 
17.6 

20:10 
19.0 


FEBRUARY. 


P 

o 


B 


8 
A 


E 


N 


Dayof— 


W. 


Th 
F 

S 

M 

Tu 

W 

Th 
F 

S 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 


Mo. 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


Time  and  Height  of  High  and 
Low  water. 


2:66 
2.0 

8:60 
0.4 

4:48 
—0.9 

5:80 
— L8 

6:20 
—2.0 

0:18 
22.4 

0:46 
21.9 

1:15 
21.0 

1:47 
19.8 

2:22 

18.4 

8K)6. 
16.8 

4:30 
15.5 

IKX) 
6.4 

2:t)5 
6.5 

2:57 
4.2 

8:43 
8.1 

4-.22 
2.8 

4:57 
1.9 

6:80 
1.6 

5:57 
1.5 

6:22 
L2 

6:48 
LO 

0:18 
22.8 

0:58 
22.2 

1:36 
2L4 

2:24 
19.9 

3:24 
18.0 

4:48 
16.7 

1:42 
4.5 


8:82 
20.1 

9:28 
21.5 

10:17 
22.4 

11:00 
22.9 

11:44 
22.9 

7K)4 
— L7 

7:44 
—0.8 

8:25 
—0.8 

9:00 
2.4 

9:48 
4.3 

10:50 
5.9 

12:22 
6.6 

7:10 
16.0 

8:07 
17.2 

8:54 
18.4 

9:36 
19.4 

10:10 
20.0 

10:87 
20.4 

10:45 
20.7 

IIKX) 
21.3 

11:25 
22.0 

11:57 
&.5 

7:12 
1.0 

7:46 
1.4 

8:28 
2.6 

9:19 
4.0 

10:38 
5.4 

ISKK) 
4.9 

7:45 
17.6 


15:27 
0.4 

16:20 
—1.8 

17:10 
—2.6 

17:68 
-8.1 

18:42 
-8.1 

12.-20 
22.6 

12:50 
21.8 

18:28 
20.7 

18:67 
19.2 

14:88 
17.6 

15:84 
15.7 

18:87 
15.2 

13:85 
5.8 

14:38 
4.4 

15:22 
3.1 

16K)2 
2.0 

16:40 
1.3 

17:14* 
0.9 

17:48 
0.7 

18:10 
0.5 

18:32 
0.4 

18:57 
0.3 

12:32 
22.6 

18:14 
22.0 

18:57 
20.6 

14:52 
18.7 

16:06 
16.8 

19:08 
16.5 

14:18 
2.6 


21:12 
20.6 

22K)3 
21.7 

22:50 
22.4 

28:34 
22.6 


19:25 
—2.4 

20:05 
— LO 

20:42 
0.8 

21:22 
2.8 

22:10 
4.8 

23:84 
6.3 


19:46 
16.2 

20:37 
17.5 

21:20 
18.7 

21:57 
19.5 

22:82 
20.0 

22:50 

20.1 

22:57 
20.5 

23:17 
2L2 

28:48 
2L8 


19:28 
0.7 

20:04 
L6 

20:47 
3.0 

21:48 
4.8 

28:45 
6.0 


20:25 
18.7 


MARCH. 


I 


o 

B 


s 


E 


Day  uX— 


W. 


1> 


F 

S 

§ 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

§ 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


2:48 
2.2 

8:40 
0.1 

4:28 
-1.5 

5:18 
—2.4 

5:55 
—2.6 

6:38 
—2.2 

0:14 
22.6 

0:40 
2L7 

1:10 
20.6 

1:42 
19.1 

2:22 
17.4 

8:14 
15.5 

6:20 
7.6 

1:38 
6.6 

2:32 
4.9 

3:18 
3.4 

8:53 
2.3 

4:28 
L6 

5:00 
1.0 

5:28 
0.7 

5:55 
0.5 

6:22 
0.4 

6:52 
0.6 

0:30 
22.5 

1:12 
21.4 

2K)0 
19.5 

3.-00 
17.4 

OKX) 
6.8 

1:30 
4.5 

2:80 
2.0 

8:20 
—0.2 


8:45 
19.8 

9:30 
2L7 

10:12 
22.9 

10:50 
23.5 

11:24 
23.5 

11:63 
23.1 

7:16 
—LI 

7:50 
0.3 

8:20 
2.1 

8:46 
3.8 

9:20 
5.7 

11:22 
7.2 

6:42 
14.9 

7:47 
16.8 

8:34 
18.0 

9:14 
19.8 

9:48 
20.2 

10K)8 
20.8 

10:17 
21.3 

10:81 
22.0 

11:00 
22.6 

11:36 
22.9 

12:12 
22.7 

7:28 
1.2 

8:10 
2.5 

9K)4 
4.2 

10:48 
5.6 

4:28 
15.8 

7:45 
17.6 

8:35 
20.0 

9:16 
2L8 


15:12 
0.2 

16:04 
— L8 

16:50 
—3.1 

17:26 
—8.5 

18:18 
—3.8 

18:67 
—2.4 

12:20 
22.3 

12:50 
2L2 

13:28 
19.8 

13:57 
18.0 

14:46 
16.1 

15:52 
14.8 

13:00 
6.8 

14K)7 
5.3 

15K)0 
3.5 

15:34 
2.2 

16:10 
L2 

16:48 
0.6 

17:12 
0.2 

17:40 
0.0 

18:08 
0.0 

18:35 
0.2 

19:08 
0.8 

12:52 
21.9 

18:37 
20.3 

14:32 
18.1 

15:47 
16.1 

12:52 
4.8 

14:00 
2.3 

14:50 
-0.1 

15:42 

—1.8 


21:14 
20.7 

21:57 
22.2 

22:87 
28.0 

28:13 
23.3 

28:47 
28.1 


19:34 
-0.9 

20K)8 
0.9 

20:34 
2.9 

21:00 
4.8 

21:45 
6.7 


19:24 
15.5 

20:17 
17.2 

20:57 
18.7 

21:35 
19.7 

22:04 
20.4 

22:20 
20.8 

22:28 
21.4 

22:48 
22.0 

28:18 
22.6 

23:53 
22.8 


19:46 
2.0 

20:32 
3.7 

2157 
5.6 


19:20 
16.6 

20:18 
19.0 

21:00 
2L0 

21:88 
22.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  tne  French  Charts  for  this  region,  and 
whicli  is  11.3  feet  (3.4  meters)  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2°  20'  E.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminisheaby  12  give  the  times  after  noon;  for  instance,  15:47 
IB  8:47  p.  m. 

^,  new  moon;  }),  1st  quar.;  0«  ^uU  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


63219^—11 
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* 

APRIL. 

MAY.                                 1 

JUNE. 

■ 

a 

8 

E 

o 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

o 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 

1 

W.  Mo. 

W. 

S 

Mo. 
1 

4;07 
—1.6 

9:53 
22.9 

16:27 
—2.7 

22:13 
23.2 

W 

1 

4:28 
— L4 

10:00 
22.4 

16:44 
—1.5 

22:14 
22.6 

S 

534 
0.5 

10:36 
20.4 

17:44 
L5 

22:45 
20.8 

Tu 

2 

4:50 
—2.3 

10:25 
23.3 

17:10 
—2.9 

22:45 
23.3 

Th 

2 

6.-04 
-L3 

10:30 
22.2 

1735 
—0.9 

22:39 
22.3 

s 

2 

LO 

11.-06 
20.0 

18:25 
2.2 

23:15 
20.3 

W 

3 

6:30 
—2.3 

10:67 
23.2 

17:60 
—2.5 

23:12 
23.1 

F 

3 

6:44 
—0.7 

10:56 
2L7 

18K)3 
0.1 

23:07 
21.8 

M 

3 

6:40 
L6 

11015 
19.5 

19:00 
2.9 

23:48 
19.8 

Th 

4 

6:10 
— L7 

11:25 
22.7 

18:29 
—1.4 

23:40 
22.5 

8 

4 

6:24 
0.2 

1135 
2L0 

18:43 
L2 

23:41 
2L0 

A 

Tu 

4 

7:12 
2.2 

12:11 
19.1 

19:30 
8.5 

•        •          • 

mm             • 

F 

5 

6:47 

-0.7 

11:52 
22.0 

19K)4 
0.0 

•  •         • 

•  ■         * 

s 

S 

5 

7:00 
L2 

11:58 
20.2 

19:13 
2.4 

•  •         • 

•  *         ■ 

W 

5 

034 
19.8 

7:a« 
2.8 

12:46 
18.7 

19:fi3 
4.2 

S 

6 

0:09 
21.7 

7:23 
0.6 

12:22 
21.0 

19:35 
L5 

M 

6 

0:10 
20.2 

7:30 
2.3 

12:29 
19.4 

19:43 
3.6 

Th 

6 

1:00 
18.8 

8.-05 
3.4 

1836 
18.2 

20:23 
4.7 

s 

7 

0:37 
20.7 

7:48 
2.1 

12:56 
19.7 

20:00 
3.2 

A 

Tu 

7 

0:48 
19.3 

7:54 
3.8 

13H)6 
18.4 

20:07 
4.7 

F 

7 

1:40 
18.2 

8:89 
4.0 

Uifl 
17.6 

21Kn 
5.3 

s 

M 

8 

1K)9 
19.4 

8:11 
3.5 

18:23 
18.3 

20:28 
4.4 

W 

8 

131 
18.1 

833 
4.4 

18:49 
17.2 

20:43 
6.8 

d 

8 

8 

2:27 
17.5 

936 
4.5 

16:00 
17.0 

22:00 
5.7 

(T 

Tu 

9 

1:48 
17.7 

8:42 
5.1 

14:12 
16.6 

21:30 
6.6 

€ 

Th 

9 

2:07 
16.9 

9:07 
6.4 

14:38 
16.0 

21:41 
6.8 

£ 

S 

9 

834 

16.8 

1034 
4.9 

16:04 
16.8 

23:08 
5.7 

A 

W 

10 

2:35 
16.0 

9:34 
6.6 

15:16 
14.9 

23:19 
7.8 

F 

10 

8K» 
15.7 

1030 
6.2 

15:49 
15.2 

23:85 

7.1 

M 

10 

4:87 
16.8 

11:88 
4.8 

17.-25 
17.8 

i 

•        •          • 

Th 

11 

3:45 
14.5 

12:10 
7.1 

18:61 
15.2 

•        •        • 
■        ■        • 

8 

11 

630 
16.4 

12:10 
6.0 

18:58 
16.8 

•  •        • 

•  •        • 

Tu 

11 

0:80 
6.0 

6.'00 
17.6 

12:66 
4.0 

18:40 
18.5 

F 

12 

0:55 
7.1 

7:11 
15.8 

18:23 
6.0 

19:45 
16.8 

S 

12 

0:56 
6.1 

7:12 
16.7 

13:18 
4.7 

19:42 
17.8 

W 

12 

1:88 
8.7 

7:04 

18.8 

14:00 
2.9 

19:34 

19.8 

8 

18 

1:54 
5.6 

8:02 
17.5 

14:15 
4.2 

20:26 
18.4 

E 

M 

13 

1:48 
4.6 

7:69 
18.2 

14K)4 
8.8 

20:12 
19.1 

Th 

13 

2:84 
2.8 

7:58 
20.0 

14*^1 
2.0 

20.13 
20.9 

S 

14 

2:88 
8.9 

8:42 
18.9 

14:65 
2.7 

21:00 
19.6 

Tu 

14 

2:31 
8.1 

8:20 
19.5 

14:45 
2.1 

20:80 
20.8 

F 

14 

834 
1.2 

8-4J7 
20.9 

15:44 
L8 

20:54 
21.6 

E 

M 

15 

8:17 
2.5 

9:06 
20.0 

16:88 
1.5 

21:25 
20.5 

W 

15 

3:11 
1.8 

8:87 
20.6 

15:25 
1.2 

20:49 
21.3 

f 

8 

15 

4:12 
0.5 

932 
21.3 

1657 
0.9 

21:40 
21.9 

Tu 

16 

8:52 
L5 

9:26 
20.9 

16KH 
0.7 

21:35 
2L2 

• 

Th 

16 

3:50 
0.9 

9K)4 
2L4 

16:07 
0.7 

21:20 
22.0 

P 

S 

16 

5K» 
—0.1 

10:10 
21.4 

0.7 

22:25 
21.8 

• 

W 

17 

4:25 
0.8 

9:89 
21.6 

16:88 
0.8 

21:53 
21.9 

F 

17 

4:81 
0.4 

9:40 
21.9 

16:60 
0.6 

21:56 
22.3 

M 

17 

6K)0 
—0.6 

IIKW 
21.8 

18.34 
0.6 

23:14 
21.5 

Th 

18 

4:56 
0.4 

10K)4 
22.2 

17:12 
0.1 

22:21 
22.4 

8 

18 

6:27 
0.1 

10:19 
22.0 

17:86 
0.7 

22:86 
22.2 

Tu 

18 

6:60 
—0.6 

11:45 
20.9 

19:14 
0.7 

•  •          • 

•  •          • 

F 

19 

5:81 
0.1 

10:88 
22.5 

17:47 
0.3 

23K)0 
22.6 

N 

P 

S 

19 

6KB 
0.1 

11.-08 
21.7 

1834 
LI 

28:19 
21.8 

W 

19 

0:02 
21.0 

7:40 
—0.3 

12:40 
20.3 

20:04 
1.2 

8 

20 

6:09 
0.2 

11:16 
22.5 

18:25 
0.7 

28:34 
22.5 

M 

20 

6:60 
0.4 

11:45 
21.2 

19:12 
1.7 

•  ■         • 

•  •         • 

Th 

20 

0*.60 
20.8 

8:30 
0.8 

1836 
19.5 

a0:5?> 
2.1 

S 

21 

6:45 
0.6 

11:66 
22.0 

19:03 
1.5 

•  •        • 

•  •        • 

Tu 

21 

0:08 
21.1 

7:40 
1.0 

12:88 
20.8 

20:08 
2.6 

3) 

F 

21 

1:41 
19.8 

9:22 
L8 

14.38 
18.5 

21:49 
3.1 

N 

P 

M 

22 

0:13 
2L9 

736 
L5 

12:38 
21.0 

19:46 
2.7 

W 

22 

0:49 
20.0 

8:88 
2.0 

1838 
19.0 

21K)1 
8.6 

B 

8 

22 

2:84 
18.1 

1030 
2.5 

15:49 
17.5 

22-.64 

S.9 

Tu 

23 

0:58 
20.6 

8:16 
2.7 

13:26 
19.6 

20:41 
4.2 

D 

Th 

23 

1:40 
18.7 

9:34 
3.0 

14:21 
17.6 

22:10 
4.5 

8 

23 

4K)6 
17.0 

1135 
3.8 

17:52 
17.4 

•         *          • 

D 

W 

24 

1:47 
18.9 

9:20 
4.1 

14:22 
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16:65 
2.9 

22KK2 
18.9 

1> 

H 

25 

4:47 
2.2 

10:51 
17.9 

17:01 
3.5 

23:11 
17.4 

M 

25 

4:81 
2.9 

10:26 
17.6 

16:45 
8.6 

22:54 
17.0 

F 

26 

4:36* 
1.4 

10:87 
18.2 

16:40 
8.3 

22:48 
18.3 

M 

26 

6:43 
3.6 

11:47 
16.7 

18:12 
4.6 

•        •        • 

N 
J) 

Tu  26 

6:19 
4.4 

11:21 
16.3 

18:02 
4.6 

•  •        • 

•  ■         • 

3) 

8 

27 

6:24 
2.1 

11:28 
17.6 

17:86 
4.0 

28:42 
17.4 

N 

Tu 

27 

0:19 
16.1 

7:00 

4.8 

13:00 
15.6 

19:46 
6.0 

VV  27 

0:06 
15.6 

6:45 
6.7 

12:38 
15.1 

19:85 
4.7 

S 

28 

6:28 
8.0 

12:27 
16.9 

18:46 
4.6 

■  •        • 

■  •        ■ 

VV 

28 

1:45 
15.3 

8:35 
4.9 

14:27 
15.8 

21:18 
4.0 

P 

Th28 

1:39 
14.8 

8:27 
5.6 

14:12 
15.0 

21:08 
3.7 

M 

29 

0:48 
16.5 

7:34 
3.7 

18:36 
16.3 

20:14 
4.6 

Th 

29 

3:19 
16.5 

9:58 
4.1 

15:51 
16.8 

22:30 
2.4 

F    29 

1 

8:18 
15.4 

9:47 
4.4 

16:84 
16.2 

22:13 
2.0 

Tu 

30 

2:07 
16.0 

8:54 
8.7 

14:64 
16.4 

21:36 
3.8 

8    30 

4:26 
16.6 

10:60 
2.8 

16:38 
17.8 

23:08 
0.8 

N 

W 

31 

8:29 
16.8 

10:10 
8.0 

16:06 
17.0 

22:44 
2.4 

S    31 

1 

5:20 
18.2 

11:38 
L4 

17:29 
19.2 

23:56 
—1.0 

The  tW 
a  comparis 
from  Mean 
which  is  1 
nnleas  a  m 

les  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whel 
Low  Water  Springs,  which  is  approximate 
0  feet  below  mean  sea  level.    To  find  the  d€ 
inus  (— )  sign  is  before  the  height,  in  whicl 

th  their  times  on  the  first  line  and  heights  < 
ther  It  is  high  or  low  water.    The  heights,  ii 
sly  the  datum  of  soundings  on  the  Admira 
!pth  of  wat«r,  add  the  tabular  height  to  the 
I  case  subtract  it. 

an  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  tin 
all  greater 

ae  used  Is  Greenwich  Mean  Civil:  Ot>  is  mi 
are  in  the  afternoon  (p.  m.)  and  when  di 

dnight,  12i>  is  noon;  all  hours  less  than  12 
minLshed  by  12  give  the  times  after  noon; 

!  are  in  the  forenoon  (a 
for  instance,  15:47  is  3:47 

.  m.), 
p.m.    1 

#,nei 
equator;  A 

nrmoon;  }),  1st  quar.;  O.  full  moon;  (C,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

L  farthest  north  or  south  of  the 

296 


EDINBURGH  (Ldth),  SCOTLAND,  1912. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low^Vater. 

W.  Mo. 

1 

Tu    1 

1 

W. 
F 

Mo. 
1 

W. 

S 

Mo. 

1 

4:34 
15.1 

10:88 
LO 

16:45 
14.2 

22:65 
1.0 

6:10 
12.7 

11:55 
8.7 

18:11 
12.2 

•        •        • 
■        •        • 

0:40 
L9 

7:38 
12.8 

12»8 
4.4 

19:35; 
12.6 

W 

2 

1 

5:17 
14.2 

11:20 
2.1 

17:26 
13.2 

23:44 
1.9 

c 

S 

2 

0:42 
2.6 

7:46 
11.6 

13:05 
4.6 

19:46 
11.4 

M 

2 

1:57 
2.6 

9H)0 
12.3 

14:29 
4.8 

21 KK 
12.9  1 

N 

Thl   3 

1 

6:10 
13.0 

12:09 
3.4 

18:19 
12.1 

•  «         ■ 

•  •         ■ 

p 

8 

3 

2:06 
3.3 

9:31 
11.8 

16:03 
6.4 

21:83 
12.2 

E 

Tu 

3 

8:17 
2.6 

10:15 
12.7 

15:58 
4.4 

22:15 
13.6 

F 

4 

0:46 
2.9 

7:28 
11.7 

13:15 
4.7 

19:42 
11.0 

M 

4 

3:45 
3.0 

10:48 
12.7 

16:35 
4.5 

22:47 
18.5 

W 

4 

4:30 
2.2 

11:13 
13.3 

16:58 
3.5 

23:17 
14.4  1 

S 

5 

2:10 
8.8 

9:42 
11.4 

15:12 
5.6 

21:56 
11.6 

E 

Tu 

5 

4:58 
1.9 

11:44 
13.8 

17:33 
3.2 

28:43 
14.9 

Th    5 

6:30 
L7 

12.-05 
14.0 

17:52 
2.6 

•        •       • 

s 

6 

8:58 
8.5 

11:07 
12.5 

17:00 
4.7 

23:12 
18.2 

W 

6 

6:53 
0.8 

12:80 
14.8 

18:19 
2.0 

•  ■         • 

•  •         ■ 

F 

6 

0:12 
16.1 

6:22 

1.4 

J2:48 
14.6 

18:37 
1.8 

p 

M 

7 

6:17 
2.2 

12K)7 
13.8 

18:00 
8.2 

•        •        • 

Th 

7 

0:32 
16.0 

6:42 
0.0 

13:10 
15.6 

18:69 
.  1.1 

8 

7 

1K)2 
16.6 

7K» 
L2 

13:28 
15.0 

19:20 
1.2 

Tu 

8 

0:06 
14.8 

6:16 
0.7 

12:52 
15.1 

18:43 
1.9 

F 

8 

1:17 
16.6 

7:23 
-0.8 

13:47 
16.0 

19:87 
0.4 

• 

S 

8 

1:47 
16.7 

7:49 
L3 

14K)6 
15.1 

20:00 

o.s 

E 

W 

9 

0:64 
16.2 

7:02 
—0.6 

13:83 
16.1 

19:23 
0.8 

• 

S 

9 

2.'00 
16.9 

8:04 
-0.3 

14:22 
16.0 

20:12 
0.1 

S 

M 

9 

2:30 
15.6 

8:25 
L6 

14:40 
15.0 

20:37 
0.7 

• 

Th 

10 

1:38 
17.2 

7:45 
—1.3 

14:10 
16.6 

20:00 
0.0 

8 

10 

2:40 
16.7 

8:40 
0.2 

14:57 
15.6 

20:48 
0.0 

Tu 

10 

3:11 
16.0 

8-.58 
2.1 

15:15 
14.6 

21:ln  ' 

0.6  1 

F 

11 

2:18 
17.7 

8:23 
—1.5 

14:47 
16.6 

20:33 
—0.3 

M 

11 

8.-20 
16.1 

9:13 
0.9 

15:28 
16.0 

21:24 
0.3 

W 

11 

8:50 
14.4 

9:28 
2.6 

15:47 
14.1 

21:52 
1.1 

S 

12 

2:67 
17.6 

9:02 
—1.1 

15:20 
16.2 

21  K» 
-0.4 

S 

Tu 

12 

4.-00 
15.1 

9:43 

1.8 

16:00 
14.2 

22:02 
0.9 

Th 

12 

4:28 
13.6 

9:56 
8.1 

16:18 
13.6 

22:90, 
1.5, 

8 

13 

3:87 
17.0 

9:88 
-0.3 

15:53 
16.5 

21:43 
0.0 

W 

13 

4:39 
14.0 

10:13 
2.8 

16:30 
13.3 

22:42 
1.6 

F 

13 

6:04 
12.8 

10:25 
3.6 

16:53 
13.1 

2S:10 

2.1 

M 

14 

4:15 
16.0 

10:11 
0.9 

16:25 
14.5 

22:20 
0.7 

Th 

14 

6:22 
12.7 

10:45 
3.7 

12.5 

28:27 
2.5 

A 

S 

14 

6:45 
12.0 

11:00 
4.0 

1730 
12.6 

23-JB 

2.6; 

Tu 

15 

4:57 
14.7 

10:46 
2.2 

16:67 
13.4 

23:00 
1.7 

F 

15 

6:14^ 
11.6 

11:23 
4.6 

17:51 
11.6 

•  •        • 

•  •         > 

S 

15 

6:25 
1L4 

11:40 
4.3 

18:16 
12.1 

.  .  .1 

*          ■         • 

8 

W 

16 

5:43 
18.2 

11:18 
8.6 

17:34 
12.2 

23:47 
2.8 

A 

S 

16 

0:20 
3.5 

7:28 
10.7 

12:10 
5.4 

18:58 
11.0 

D 

M 

16 

0:40 
3.2 

7:21 
ILO 

12:30 
4.7 

19:12 
11.7  1 

Th 

17 

6:43 
11.7 

11:69 
4.9 

18.-22 
11.1 

•  ■        • 

•  •        • 

s 

17 

1:27 
4.2 

8:56 
10.6 

13:20 
6.0 

20:42 

n.o 

E 

Tu 

17 

1:34 
8.6 

8:28 
10.8 

13:31 
6.0 

20r22, 
11.5 

}) 

F 

18 

0:45 
4.0 

8:18 
10.7 

12:64 
6.0 

20:08 
10.4 

M 

18 

2:60 
4.5 

10:07 
11.0 

15:17 
6.1 

21:58 
11.7 

W 

18 

2:87 

8.8 

9:36 
11.0 

14:42 
4.9 

215S 

11.7, 

A 

S 

19 

2:18 
4.9 

9:56 
10.7 

15:32 
6.6 

21:52 
11.2 

Tu 

19 

4:02 
4.0 

10*S 
11.7 

16:32 
5.3 

22:55 
12.5 

Th 

19 

8:40 
3.8 

10^5 
1L6 

15:57 
4.5 

22:45 
12.4 

8 

20 

4.01 
4.6 

11H)1 
11.2 

16:65 
5.7 

22:67 
12.1 

E 

W 

20 

4:66 
3.8 

11:40 
12.5 

17:18 
4.2 

28:42 
13.4 

F 

20 

4:42 
8.4 

11:27 
12.4 

17:08 
3.6 

23:40 
13.1 

M 

21 

6K)5 
3.8 

11:50 
12.1 

17:42 
4.7 

28:46 
13.1 

Th 

21 

5:40 
2.5 

12:16 
13.3 

17:58 
3.2 

•         ■         ■ 
■         ■         • 

S 

21 

6:37 
8.2 

12:12 
13.2 

17:57 
2.6 

«        ft       • 
•        •       • 

Tu 

22 

5:53 
2.9 

12:28 
13.1 

18:18 
3.7 

•  ■        • 

•  •        • 

F 

22 

0:22 
14.1 

6:19 
1.8 

12:50 
14.1 

18:33 

2.1 

S 

22 

0:32 
13.9 

6:25 
2-1, 

12^56 
14.1 

1S:46 

1.5  1 

E 

W 

23 

0:27 
14.1 

6.-29 
2.0 

13:00 
18.9 

18:46 
2.8 

8 

23 

1:00 
14.8 

6:56 
1.1 

13:22 
14.7 

19:10 
LI 

M 

23 

1:18 
14.7 

7:12 
L5 

1337 
14.8 

19:32 
0.5 

Th 

24 

1:01 

14.8 

7:00 
1.1 

13:28 
14.6 

19:12 
L9 

o 

S 

24 

1:87 
15.3 

7ai 
0.6 

13:66 
15.1 

19:47 
0.3 

N 
O 

Tu 

24 

2:04 
15.2 

7:56 
LI 

14:17 
16.8 

20:17' 

-0.2 

F 

25 

1:34 
15.4 

7:30 
0.5 

13:56 
15.0 

19:40 
1.0 

M 

25 

2:13 
15.6 

8:08 
0.5 

14:28 
15.4 

20:26 
—0.2 

W 

25 

2:49 
16.5 

8:87 
LO 

14:59 
15.6 

21:02 
-0.6 

O 

S 

26 

2:02 
15.7 

8:00 
0.1 

14:20 
15.3 

20:09 
0.3 

N 

Tu 

26 

2:63 
15.7 

8:45 
0.5 

16K)5 
15.4 

21:07 
-0.4 

P 

Th 

26 

8:36 
16.6 

9:21 
LI 

15:41 
15.6 

21:S0 
-0.7 

s 

27 

2:33 
16.0 

8:80 
—0.1 

14:48 
15.5 

20:41 
-0.1 

W 

27 

3:35 
15.4 

9:26 
0.9 

15:43 
15.1 

21:52 
-0.2 

1 

F 

27 

4:22 
15.2 

]0.*06 
L4 

16:25 
15.3 

22:40 

-0,5 

M 

28 

3:06 
16.0 

9:02 
0.0 

15:20 
15.4 

21:18 
—0.2 

P 

Th 

28 

4:21 
14.8 

10:09 
1.7 

16:27 
14.4 

22:41 
0.3 

8 

28 

5:12 
14.7 

10:51 
2.0 

17:14 
14.9 

2352; 

0.1  1 

Tu 

29 

3:43 
15.6 

9:38 
0.5 

16:63 
]6.0 

21:69 
0.0 

F 

29 

6:13 
14.0 

10:56 
2.5 

17:15 
18.7 

23:37 
LI 

S 

29 

6.-08 
14.0 

11:40 
2.6 

18:08 
14.3 

1 

m         •         • 
•         •         « 

N 

W 

30 

4.*22 
14.9 

10:17 
1.8 

16:29 
14.2 

22:44 
0.7 

8 

30 

6:18 
13.0 

11:50 
3.5 

18:16 
13.0 

•  •        • 

•  ■        • 

E 

M 

30 

0:27 
0.9 

7:10 
13.2 

1236 
3.4 

19:10  1 
13,7 

Th 

31 

5:09 
14.0 

11:00 
2.5 

17:14 
13.3 

23:37 

1.6 

Tu 

31 

1:30 
L8 

8:17 
12.6 

13:41 
4.0 

2052 
13.3 

The  tid 
a  oomparia 
from  Mean 
which  is  8.( 
unless  a  mi 

The  tin 
greater  are 

#,  nen? 
equator:  a 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whc 
Low  Water  Springs,  which  is  approximate 
3  feet  below  mean  sea  level.    To  nnd  the  de 
nus  (~)  sign  is  before  the  height,  in  which 

ae  used  is  Greenwich  Mean  Civil;  0^  is  midi 
in  the  afternoon  (p.  m.)  and  when  diminisl 

moon;  }),  1st  quar.;  Oi  full  moon;  C>  8<1  Q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
iihet  it  is  high  or  low  water.    The  heights,  i 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

light,  12b  is  noon;  ail  hours  less  than  12  a 
bed  by  12  give  the  times  after  noon:  for  insta 

[uar.;  £,  moon  on  the  equator;  N,  S,  moon 

[>n  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

1 

re  in  the  forenoon  (a.  m.).  ^ 
nee,  16:47 183:47  p.  m. 

farthest  north  or  sooth  of  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

■ 

a 

8 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

• 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Dayof— 

Time  and  Heiehtof  High  and 
Low  water. 

W. 
M 

Mo. 

1 

W. 
Th 

Mo. 
1 

W. 
F 

Mo. 
1 

2:48 
16.9 

9:24 
2.8 

16:27 
17.6 

22:01 
3.0 

4:42 
17.2 

11:14 
2.1 

17:10 
18.2 

28:42 
0.9 

p 

4:87 
16.7 

11  K» 
2.7 

16:57 
17.8 

23:80 
0.7 

Tu 

2 

8:52 
17.4 

10:28 
L7 

16:28 
18.8 

23:00 
1.8 

P 

F 

2 

6:44 
18.2 

12K» 
L2 

18:04 
19.8 

•  •        • 

•  •        • 

S 

2 

6:86 
18.1 

11:67 
L8 

17:49 
19.8 

■         •         • 
•         ■         • 

W 

3 

4:66 
18.1 

11:24 
1.0 

17:23 
19.0 

28:66 
0.7 

o 

S 

3 

0:88 
-0.6 

6:87 
19.2 

12:67 
0.5 

18:51 
20.2 

o 

H 

3 

0:18 
-0.9 

656 
19.8 

12:42 
0.3 

18:84 
20.5 

N 

9 

Th 

4 

5:61 
18.9 

12:17 
0.6 

18:14 
19.6 

•  ■        • 

•  •        • 

S 

4 

1:20 
—1.4 

7:24 
19.8 

18:41 

0.1 

19:86 
20.9 

E 

M 

4 

1:02 
— L9 

7K)8 
20.1 

18:24 
—0.3 

19:16 
21.2 

F 

5 

0:46 
—0.2 

6:48 
19.8 

13:06 
0.6 

19:01 
20.1 

M 

5 

2:03 
— L9 

8.'07 
20.0 

1454 
0.2 

20:16 
21.0 

Tu 

5 

1:42 
—2.3 

7:45 
20.4 

14:02 
—0.4 

19:56 
21.8 

S 

6 

1:81 
-0.7 

7«2 
19.6 

13:62 
0.6 

19:47 
20.8 

E 

Tu 

6 

2:45 
—1.8 

8:48 
19.8 

16:08 
0.6 

20:56 
20.7 

W 

6 

252 
—2.1 

8:22 
20.8 

14-.88 
0.0 

20:31 
21.0 

8 

7 

2:18 
-0.9 

8:20 
19.4 

11:89 
LO 

20-.82 
20.2 

W 

7 

857 
-1.8 

957 
19.3 

16:46 
L8 

21:86 
20.0 

Th 

7 

2:69 
— L8 

8:67 
19.8 

16:18 
0.7 

21:07 
20.2 

M 

8 

8:08 
—0.8 

9H)6 
19.0 

16.-24 
1.7 

21:16 
19.7 

Th 

8 

4K» 
-0.8 

1008 
18.5 

1655 
2.8 

22:17 
18.9 

F 

8 

8:86 
0.0 

9:81 
19.0 

16:50 
L8 

21:48 
19.0 

Tu 

9 

8:60 
-0.4 

9:64 
18.4 

16:12 
2.4 

22.-02 
19.1 

F 

9 

4:68 
LO 

10:50 
17.6 

17:10 
8.4 

23:02 
17.6 

S 

9 

4:18 
L6 
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nUB  (— )  sign  is  before  the  belRht.  In  whlci 
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InthBaflemooiUp.  m.)  and  when  dlmlnt 
wmoon;  J.latquar.:  Q. '"H  m™™;  S,  3d 

iltb  their  times  on  Ihe  flist  line  and  heightn 
ther  It  la  high  or  low  waier.    Tbe  heights,  i 
y  the  datum  of  soundings  on  Che  Admira 
plh  ot  water,  add  the  tabular  height  to  the 
case  subtree  I  It. 

night,  12"  is  noon;  all  houra  lentban  12  a 
bed  by  12  give  the  (Imea  after  noon:  for  Insi 
luar.;  E,  moon  on  the  equator;  N,  8,  moon 

on  the  second  line  of  each  day: 
feel  and  tenths,  are  reckoned  . 
ty  Charu  tor  this  region,  and 

rein  the  forenoon  (a.  m.).  all  | 
artheat  north  or  south  of  the  ' 

1 

304 


SHEEBNE88  (ThazneB  River  Entrance),  ENGLAND,  1912. 


OCTOBER. 


I 

as 


Day  of— 


N 


£ 


S 

A 


£ 


W.  Mo 


N 


Tu 
W 
Th 
F 

S 

M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
LowWater. 


8:06 
15.2 

8:45 
14.4 

4:80 
13.5 

5:36 
12.6 

0:18 

4.8 

1:50 
5.1 

8:15 
4.5 

4:20 
8.3 

5:10 
2.0 

5:53 
1.0 

0:85 
17.6 

1:15 

17.9 

1:56 
17.7 

2:86 
17.1 

8:16 
16.1 

8:58 
15.0 

4:50 
18.8 

5:41 
12.8 

0:10 
5.1 

1:28 
5.7 

2:47 
5.5 

8:48 
5.0 

4:27 
4.2 

5:02 
8.8 

5:84 
2.5 

0:22 
16.1 

0:57 
16.3 

1:31 
16.2 

2:07 
16.0 

2:47 
15.4 

3:30 
14.6 


8:52 
1.1 

9:85 
1.7 

10:28 
2.6 

11:84 
3.5 

7K)2 
12.4 

8:25 
13.0 

9:35 
14.2 

10:81 
15.5 

11:20 
16.7 

12:05 
17.6 

6:88 
0.2 

7:12 
0.0 

7:50 
0.0 

8:27 
0.5 

9:07 
1.8 

9:48 
2.2 

10:85 
8.2 

11:81 
4.0 

6:60 
12.2 

7:56 
12.2 

8:67 
12.7 

9:48 
13.5 

10:34 
14.5 

11:15 
15.4 

11:58 
16.1 

6:07 
1.2 

6:41 
1.0 

7:18 
0.6 

7:58 
0.5 

8:41 
0.9 

9:80 
1.5 


15:25 
15.5 

16:12 
14.6 

17:12 
13.4 

18:31 
12.6 

18:00 
4.1 

14:28 
3.7 

15:41 
2.6 

16:40 
1.4 

17:28 
0.2 

18:10 
-0.7 

12:50 
18.2 

18:30 
18.2 

14:10 
17.7 

14:52 
16.9 

15:85 
15.8 

16:22 
14.6 

17:17 
13.5 

18:28 
12.8 

12:40 
4.6 

13:52 
4.6 

14:58 
4.0 

15:51 
3.1 

16:36 
2.1 

17:17 
1.2 

17:53 
0.5 

12:30 
16.6 

13:08 
16.8 

13:47 
16.7 

14:30 
16.2 

16:17 
15.4 

16:08 
14.5 


21:24 
1.8 

22K)6 
2.4 

8.6 


19:58 
12.7 

21:15 
13.4 

22:13 
14.5 

23:05 
15.5 

23:50 
16.6 


18:52 
—1.1 

19:82 
—1.1 

20.11 
—0.6 

20:52 
0.3 

21:83 
1.5 

22:17 
2.8 

23:07 
4.1 


19:35 
12.5 

20:42 
12.4 

21:35 
18.0 

22:22 
13.7 

28:07 
14.6 

28:45 
15.5 


•    •  1 

18:30 
0.0 

19:07 
0.0 

19:45 
0.8 

20:24 
0.9 

21K)7 
1.3 

21:53 
2.8 


NOVEMBER. 


s 


£ 


Dayof- 


W. 


A 

}) 


O 


N 


F 

S 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 


Mo. 


1 
2 
3 
4 
5 
6 

ft 

7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


4:23 
13.8 

5:30 
13.1 

0K» 
4.8 

1:85 
4.9 

2:55 
4.3 

8:55 
8.8 

4:46 
2.8 

5:80 
1.5 

0:10 
17.0 

0:51 
17.3 

1:32 
17.1 

2:10 
16.6 

2:60 
15.9 

8:82 
14.9 

4:16 
14.0 

6:05 
13.1 

6:00 
1:2.5 

0:28 
5.5 

1:36 
5.6 

2:87 
5.8 

8:28 
4.6 

4:14 
3.7 

4:55 
2.7 

5:40 
1.8 

0:80 
16.0 

1:10 
16.2 

.1:52 
16.2 

2:88 
15.9 

8:25 
15.4 

4:18 
14.8 


10:26 
2.8 

11:34 
8.0 

6:47 
18.0 

8K)2 
18.6 

9:06 
14.4 

10:05 
15.4 

10:56 
16.2 

11:42 
16.9 

6:10 
0.9 

6:48 
0.6 

7:27 
0.6 

8:05 
0.8 

8:45 
1.8 

9:27 
2.0 

10:12 
2.6 

llKn 
3.8 

12:00 
3.7 

7:02 
12.4 

8:0S 
12.7 

9:00 
13.3 

9:50 
14.0 

10:87 
14.8 

11:21 
15.5 

12:06 
16.1 

6:20 
1.0 

7:08 
0.5 

7:50 
0.8 

8:87 
0.4 

9:30 
0.9 

10:25 
1.5 


17:11 
18.6 

18:26 
13.1 

12:.')2 
3.4 

14:10 
8.1 

15:17 
2.4 

16:13 
1.5 

17:02 
0.7 

17:47 
0.1 

12:27 
17.8 

18H» 
17.3 

13:50 
17.0 

14:32 
16.3 

15:15 
15.5 

16:01 
14.6 

16:62 
18.7 

17:50 
13.1 

18:56 
12.7 

13K)8 
8.8 

14:04 
3.6 

15:00 
8.1 

15:51 
2.4 

16:37 
1.7 

17:20 
1.1 

18:08 
0.7 

12:50 
16.5 

18:84 
16.5 

14:20 
16.2 

15:10 
15.6 

16:04 
15.5 

17:05 
14.4 


22:61 
8.9 


19:45 
13.1 

20:52 
18.5 

21:46 
14.3 

22:38 
15.3 

28:27 
16.4 


18:28 
—0.2 

19:08 
-0.1 

19:48 
0.4 

20:27 
1.1 

21:07 
2.0 

21:50 
8.0 

22:35 
4.1 

28:28 
5.0 


19:55 
12.7 

20:52 
18.0 

21:43 
13.6 

22:27 
14.3 

28:10 
16.0 

28:50 
15.6 


18:45 
0.7 

19:28 
0.8 

20:12 
1.8 

21:00 
1.9 

21:49 
2.8 

22:48 
3.5 


DECEMBER. 


I 


Day of— 


£ 


8 


W.  I  Mo 


£ 


8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 
Tu 

W 
Th 

F 

6 

8 


e!m 
Tu 


N 

o 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


6:18 
14.3 

6:28 
14.0 

1H)5 
4.4 

2:18 
4.2 

8:23 
8.7 

4:18 
8.0 

5:06 
2.4 

6:50 
1.8 

0-.81 
16.4 

1:12 
16.4 

1:58 
16.2 

2:81 
15.8 

8:10 
15.2 

8:49 
14.5 

4:80 
18.8 

5:18 
18.8 

6:02 
12.9 

0:18 
5.0 

1:16 
5.0 

2:20 
4.7 

8:24 
4.1 

4:20 
8.2 

6:15 
2.1 

0:10 
16.8 

0:55 
16.8 

1:42 
16.7 

2:28 

16.8 

8:15 
16.6 

4:06 
16.2 

4:68 
16.6 

5:56 
15.0 


11:27 
2.1 

12:88 
2.4 

7:82 
14.1 

8:86 
14.4 

9:36 
14.8 

19:80 
16.8 

11. -20 
15.8 

12.-06 
16.1 

6:80 
1.4 

7:10 
1.2 

7:48 
LI 

8:28 
L2 

9:08 
L4 

9:51 
L8 

10:38 
2.2 

11:20 
2.5 

12:10 
2.9 

6:58 
12.8 

7:68 
18.0 

8:58 
13.4 

9:58 
14.0 

10:58 
14.8 

11:45 
15.5 

6:06 
L2 

6:56 
0.4 

7:45 
-0.1 

8:32 
—0.8 

9:22 
-0.2 

10:14 
0.2 

11:08 
0.9 

12.-06 
L6 


18:10 
18.9 

19:17 
13.8 

13:40 
2.6 

14:45 
2.4 

15:48 
2.1 

16:86 
L7 

17:24 
L3 

18.-08 
LI 

12:50 
16.3 

1S-.84 
16.2 

14:17 
16.0 

14:59 
15.5 

15:42 
14.9 

1627 
14.8 

17:15 
13.7 

18:06 
13.2 

18:59 
12.9 

18:07 
3.1 

14:05 
8.1 

15K» 
8.0 

15:69 
2.6 

16:52 
2.1 

17:42 
L7 

12:85 
16.0 

18:25 
16.4 

14:14 
16.5 

15KB 
16.8 

15:65 
16.0 

16:47 
16.4 

17:43 
14.9 

18:43 
14.4 


28:58 
4.1 


20:20 
14.0 

21:18 
14.4 

22:10 
14.8 

23KK) 
15.5 

23:47 
16.1 


18:60 
LI 

19:90 
L3 

20:09 

L8 

20:48 
2.3 

21:24 
3.0 

22:02 
3.6 

22:43 
4.8 

23.-25 
4.7 


19:35 
12.8 

90:50 
13.0 

21:45 
13.5 

22'J85 
14.2 

23:23 
15.0 


18:30 
L3 


..  I 


19:1/ 

L2 

20:04 
L2 

20:52 
L5 

21:40 
1.9 

22:33 
2.5 

28:28 
3.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timefl  on  the  first  line  and  heights  on  the  second  line  of  eacii  day: 
a  comparison  of  con.<)ecutlve  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  Is  8.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0i>  is  midnight,  12>>  Is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.m.), 
all  greater  are  in  the  afternoon  (p.  m.),  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O,  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


i 

93 


N 
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£ 


8 
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£ 
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Day  of— 


W.  Mo. 


M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 
W 
Th 

F 

8 

M 

Tu 

W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Heteht  of  High  and 
Low  Water. 


4:51 
8.5 

5:55 
2.9 

0:14 
19.3 

1:10 
19.9 

2K)3 
20.4 

2:58 
20.7 

8:48 
20.9 

4:50 
20.8 

5:18 
20.6 

0:28 
2.2 

1:22 
2.8 

2:21 
8.8 

8:22 
8.7 

4:28 
8.9 

6:24 
8.7 

6:21 
8.4 

•0:81 
17.2 

1:16 
17.5 

1:56 
17.8 

2:80 
18.2 

18.7 

8:87 
19.2 

4:12 
19.7 

4:60 
20.1 

5:81 
20.8 

0:10 
8.1 

0:55 
8.8 

1:50 
8.7 

2:58 
4.0 

4:14 
8.9 

5:80 
3.8 


10:40 
19.6 

11:42 
19.3 

6:55 
2.0 

7:50 
1.2 

8:43 
0.5 

9:38 
0.1 

10:28 
—0.1 

11:12 
—0.1 

12Kn 
0.2 

6:06 
20.1 

7K)0 
19.4 

7:54 
18.6 

8:58 
17.9 

9:56 
17.4 

11:00 
17.2 

12:00 
17.2 

7:12 
8.0 

7U>8 
2.6 

8:89 
2.8 

9:15 
2.1 

9:48 
2.0 

10:17 
1.8 

10:48 
1.7 

ll.*21 
1.6 

lli» 
1.6 

6:17 
20.2 

7K)6 
19.8 

8H)0 
19.8 

9K)1 
18.7 

10:06 
18.4 

11:15 
18.4 


17:24 
2.4 

18:25 
2.0 

12:41 
19.7 

18:88 
20.1 

14:80 
20.4 

15:22 
20.6 

16:10 
20.6 

17K» 
20.8 

17:50 
19.9 

12:56 
0.7 

18:52 
1.4 

14:51 
2.0 

15:52 
2.4 

16-.58 
2.8 

17:52 
2.8 

18:46 
2.8 

12:58 
17.4 

1S-.88 
17.7 

14:17 
17.8 

14:50 
18.2 

15:25 
18.5 

15:88 
18.8 

16:86 
19.1 

17:15 
19.3 

17A7 
19.4 

12:42 
1.9 

18:32 
2.3 

14:82 
3.0 

15:41 
3.4 

16:56 
8.4 

18K)6 
3.0 


28:15 
18.9 


19:28 
1.6 

20:17 
1.2 

21:08 
1.0 

21:67 
1.0 

22:46 
1.2 

23:37 
1.6 


18:40 
19.2 

19d(4 
18.5 

20:82 

17.8 

21:38 
17.2 

22:35 
17.0 

23:36 
17.0 


19:35 
2.7 

20:19 
2.8 

20:58 
2.9 

21:31 
8.2 

22.-00 
3.3 

22:27 
3.3 

22:56 
8.2 

28:28 
8.1 


18:45 
19.3 

19:37 
18.9 

20:33 
18.4 

21:37 
18.1 

22:43 
18.2 

23:50 
18.6 


FEBRUARY. 


i 

93 
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Day  of— 


W.  Mo. 


Th 

1 

F 

2 

S 

3 

s 

4 
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Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

s 

11 

M 

12 

Tu 

13 

W 

14 

Th 

16 

F 

16 

S 

17 

s 

18 

M 

19 

Tu 

20 

W 

21 

Th 
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F 

23 

S 

24 
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Time  and  Height  of  High  and 
Low  water. 


6:88 
2.4 

0:52 
19.3 

1:48 
20.1 

2:40 
20.8 

3:28 
2L3 

4:18 
21.5 

4:58 
2L8 

0:02 
L5 

0:50 
2.3 

1:41 
8.2 

2:40 
8.9 

8:48 
4.8 

4:47 
4.4 

5:49 
4.0 

6:48 
8.8 

0:47 
17.1 

1:80 
17.8 

2:07 
18.5 

2:40 
19.2 

8:15 
19.8 

8:60 
20.4 

4:27 
20.8 

5:06 
20.9 

5:50 
20.6 

0:22 
2.9 

1:15 
8.5 

2:24 
4.1 

8:48 
4.2 

5:11 
8.6 


12:22 
18.9 

7:37 
1.2 

8:31 
0.2 

9:20 
—0.5 

10K)7 
—0.9 

10:55 
-0.9 

11:40 
—0.5 

5:43 
20.7 

6:30 
19.9 

7:19 
18.9 

8:14 
17.9 

9:14 
17.0 

10.-20 
16.6 

11:25 
16.6 

1228 
16.9 

7:32 
2.7 

8:18 
2.1 

8:51 
L7 

9:28 
1.4 

9:58 
1.2 

10:22 
LO 

10J» 
1.1 

11:30 
1.8 

12:10 
L8 

6:37 
20.0 

7:82 
19.1 

8:32 
18.8 

9:42 
17.7 

10:55 
17.8 


19:06 
2.8 

18:24 
19.6 

14:t9 
20.8 

15:06 
20.8 

15:56 
21.0 

16:40 
20.8 

17:25 
20.3 

12:28 
0.3 

13:20 
1.3 

14:16 
2.8 

15:15 
3.2 

16:17 
3.8 

17:20 
3.9 

18:17 
8.7 

19:10 
3.4 

18:12 
17.4 

18:58 
17.9 

14:28 
18.5 

15K)2 
18.9 

15:86 
19.8 

16:10 
19.6 

16:48 
19.9 

17:80 
19.9 

18:15 
19.6 

12:59 
2.6 

18:58 
8.5 

15:12 
4.2 

16.114 
4.3 

17:50 
3.6 


20K)5 
1.5 

20:56 
0.9 

21:43 
0.5 

22:30 
0.5 

28:15 
0.9 


18:10 
19.6 

19:00 
18.7 

19:53 
17.8 

20:47 
17.0 

21:50 
16.5 

22:56 
16.8 

23:55 
16.6 


19:54 
8.1 

20:88 
2.9 

21K)6 
2.8 

21:36 
2.8 

22:02 
2.7 

22:30 
2.5 

23K)1 
2.4 

23:39 
2.5 


19:05 
18.9 

20:02 
18.2 

21K)7 
17.6 

22:18 
17.6 

28:30 
18.0 
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17 

M 

18 

Tu 

19 

W 
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S 
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s 

24 

M 

25 
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Time  and  Height  of  High  and 
Low  Water. 


6:22 
2.4 

0:36 
19.0 

1:34 
20.1 

2:25 
20.9 

8:10 
21.5 

8:52 
21.6 

4:34 
21.4 

5:17 
20.8 

0:17 
2.2 

1.-06 
8.2 

1:58 
4.0 

8K)0 
4.5 

4:07 
4.5 

5:10 
4.1 

6:07 
8.4 

0:08 
17.2 

0:55 
18.0 

1:35 
1&9 

2:18 
19.7 

2:49 
20.4 

8:25 
20.9 

4.*04 
21.1 

4:48 
20.9 

6.-27 
20.5 

0102 
2.8 

0:59 
8.5 

2:10 
4.1 

8:37 
4.1 

4:57 
3.8 

2.1 

0:18 
18.9 


12K)6 
18.5 

7:22 
1.0 

8:15 
—0.1 

9:02 
—0.9 

9:48 
— L2 

10:32 
—1.0 

11:15 
-0.4 

11:57 
0.6 

5:59 
19.9 

6:45 
18.9 

7:37 
17.8 

8-.84 
16.9 

9:87 
16.4 

10:45 
16.4 

11:45 
16.9 

6:55 
2.6 

7:40 
1.8 

8:18 
1.2 

8:58 
0.9 

9:26 
0.7 

9:57 
0.8 

10:80 
1.0 

11K)6 
L5 

11:47 
2.2 

6:17 
19.6 

7:10 
18.6 

8:18 
17.8 

9:25 
17.8 

10:40 
17.5 

11:51 
18.8 

7.-0S 

0.8 


18:54 
2.5 

13:10 
19.4 

14:03 
20.8 

14:52 
20.9 

15:86 
2L0 

16:16 
20.9 

16:57 
20.4 

17:89 
19.7 

12:43 

1.7 

18:36 
3.0 

14:38 
4.0 

15:88 
4.6 

16:52 
4.7 

17:42 
4.4 

IBM 
8.8 

12:87 
17.5 

18:20 
18.2 

14.-00 
18.9 

14:85 
19.5 

15:10 
19.9 

15:46 
20.2 

16:24 
20.8 

17:06 
20.0 

17:50 
19.5 

12:86 
8.2 

13:39 
4.2 

15Kn 
4.8 

16:28 
4.6 

1737 
8.7 

18:88 
2.6 

12:52 
19.8 


19:50 
1.6 

20:40 
0.7 

21:25 
0.2 

22:10 
0.2 

22:51 
0.6 

23:84 
LS 


18:28 
18.8 

19:12 
17.8 

20:04 
16.9 

21:05 
16.3 

22:09 
16.1 

23:12 
16.5 


19:20 
3.2 

20K)0 
2.7 

20:35 
X4 

21:07 
2.2 

21:38 
2.0 

22:10 
1.9 

22:42 
2,0 

23:08 
2.3 


18:41 
18.7 

19:38 
17.9 

20:45 
17.3 

21:59 
17.3 

23:12 
17.9 


19:30 
L5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  firet  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  rec*koned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  10.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  th^  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0>>  is  midnight,  r2>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.m.),  all 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  Instance.  15:47  is  3:47  p.  m. 

0,  new  moon;  ]),  1st  quar.;  0>  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  In  apogee  or  perigee. 
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1:15 
19.9 

20.7 

2:47 
21.1 

S:27 
21.1 

4:06 
20.8 

4:48 

20.2 

5:80 
19.5 

0:81 
8.1 

1:21 
3.8 

2:18 
4.8 

8:21 
4.8 

4.*25 
4.0 

5:22 
8.2 

6:14 
2.4 

0:18 
18.5 

IKW 
19.8 

1:42 
20.1 

2:22 
20.6 

8:02 
20.9 

8:42 
20.9 

4:26 
20.6 

5:12 
20.0 

6Ka 
19.2 

IKX) 
3.8 

2:13 
8.6 

8:80 
8.4 

4.-02 
2.8 

5:45 
1.7 

6:40 
0.8 

0:60 
19.5 


7:65 
--0.2 

8:42 
—0.8 

9:25 
-0.8 

l(Mf7 
-0.4 

10:48 
0.8 

11:80 
1.8 

12:18 
2.5 

6:14 
18.6 

7Kn 
17.7 

7*.56 
17.0 

8:69 
16.6 

lOHJl 
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17.2 

11:55 
17.9 

7H)0 
1.6 

7:42 
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8:20 
0.7 

8:57 
0.7 

9:88 
0.9 

10:11 
1.8 

10:60 
1.9 

11:86 
2.8 

12:80 
8.7 

6:56 
18.8 

8:02 
17.6 

9:18 
17.4 

10:25 
17.7 

11:82 

18.4 

12:80 
19.1 

7:82 
0.1 


18:42 
20.1 

14:30 
20.6 

15:11 
20.7 

15:50 
20.5 

16:82 
20.0 

17K)6 
19.4 

17:50 
18.6 

18H» 
8.6 

180)6 
4.6 

14:65 
5.1 

16K» 
5.1 

16:58 
4.7 

17:58 
4.1 

18:40 
8.8 

12:42 
18.6 

13:24 
19.8 
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19.8 

14:48 
20.2 

15:22 
20.4 

16:02 
20.8 

16:45 
19.9 

17:32 
19.8 
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18.6 

18:89 
4.4 

14:54 

4.7 

16:10 
4.4 

17:18 
8.5 

18:17 
2.5 
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1.7 

18:20 
19.7 
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0.7 

21H)5 
0.8 

21:46 
0.4 

22:25 
0.9 

23K)6 
1.5 

28:47 
2.8 


18:85 
17.8 

19:25 
17.1 

20:22 
16.6 

21:23 
16.5 

22:25 
16.9 

28.-22 
17.6 


19:22 
2.7 

20K» 
2.2 

20:87 
1.8 

21:18 
1.6 

21:48 
1.6 

2237 
1.8 

23:10 
2.1 

28:59 
2.7 


19:28 
17.9 

20:80 
17.6 

21:42 
17.5 

22:58 
18.0 

23:66 
18.8 


19:57 
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Time  and  Height  of  High  and 
LowWater. 


i 

94 


1:40 
20.0 

2:28 
20.2 

SKM 
20.2 

8:44 
19.9 

4:22 
19.4 

5:08 
18.9 

0:02 
8.1 

0:49 
8.4 

1:40 
8.7 

2M 
8.7 

8:85 
8.5 

4:82 
8.0 

557 
2.8 

6:15 
1.8 

0:20 
19.6 

1K» 
20.1 

1:58 
20.5 

2:40 

20.7 

8:24 
20.5 

4:11 
20.2 

6:00 
19.7 

(Mi 
2.2 

IKX) 
2.5 

2M 
2.7 

8:14 
2.5 

4:20 
2.2 

5:20 
1.7 

6:16 
1.2 

0:25 

18.8 

1:15 
19.0 

2:01 
19.1 


8:18 
-0.1 

9Ktt 
0.1 

9:44 
0.7 

10:24 
1.4 

11K)2 
2.4 

11:48 
8.8 

6:45 
18.4 

6:32 
17.8 

7:28 
17.4 

8:19 
17.2 

9:17 
17.8 

10:15 
17.7 

11:10 
18.3 

12K)0 
18.9 

7:02 
1.8 

7:47 
1.0 

8:80 
1.0 

9:18 
1.2 

9:57 
1.6 

10:48 
2.2 

11:88 
2.9 

5:52 
19.0 

6:49 

18.5 

7:52 
.18.0 

8:67 
17.7 

lOKM 
17.8 

11:07 
18.2 

12:08 
18.6 

7:08 
1.0 

7:57 
1.0 

8:41 
1.8 


14.-05 
19.9 

14:47 
19.9 

15:24 
19.7 

16K)2 
19.8 

16:39 
18.9 

17:18 
18.6 

12:27 
4.1 

13:15 
4.7 

14.-09 
5.1 

14:38 
5.2 

16K)6 
4.7 

17:02 
4.2 

17:58 
8.5 

18:40 
2.7 

12:47 
19.5 

18:83 
20.0 

14:17 
20.8 

15:00 
20.4 

15:45 
20.2 

16:81 
19.9 

17:20 
19.4 

12:30 
3.5 

13:80 
4.0 

14:48 
4.2 

15:50 
8.9 

16:54 
8.4 

17:58 
2.8 

18:45 
2.8 

12:55 
18.9 

18:42 
19.0 

14:28 
18.9 


20:41 
1.0 

21:28 
LI 

22Htt 
L6 

22:42 
2.0 

28:20 
2.6 


18K>2 
18.0 

18:50 
17.6 

19:48 
17.4 

20:40 
17.4 

21:38 
17.7 

22:85 
18.2 

28:80 
18.9 


19:25 
2.1 

20K)6 
L7 

20:51 
L4 

21:34 
L8 

22:18 
L5 

28K)6 
L8 


•        •        • 

18:13 
18.9 

19:12 

18.4 

20:15 
18.0 

2121 
17.9 

2237 
18.1 

28:30 
18.5 
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L9 

2030 
L7 

21:02 
L8 
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2:42 

19.0 

830 
18.8 

8:58 
18.7 

4:88 

18.5 

5:18 
18.2 

0:17 
2.9 

1:02 
3.0 

1-.52 
8.0 

2:47 
2.9 

8:41 
2.7 

4:87 
2.4 

5:82 
2.1 

635 

L8 

0-JJ7 
19.9 

1:30 
20.1 

230 
20.8 

8:12 
20.8 

4:00 
20.1 

4:50 
19.9 

5:42 

19.4 

0:51 
L4 

1:50 
L7 

2.B2 
L8 

8:58 
2.0 

44» 

2.0 

5:50 
2.0 

0K» 
18.0 

0:63 
18.1 

1:41 
18.2 

2:24 
18.2 


938 

L8 

lOKtt 

2.4 

10:40 
8.1 

11:17 
3.7 

11:55 
4.2 

6Kn 

18.1 

6:60 
16.0 

7:40 
17.9 

8:82 
18.0 

9:80 
18.2 

10:26 
18.5 

1130 
18.9 

12:13 
19.4 

7:17 
L5 

8K)7 
L4 

8:66 
L5 

9:45 
L7 

10:85 
2.0 

1137 
2.8 

12:22 
2.8 

6:37 
19.0 

7:35 
18.5 

8:34 
18.1 

9-.87 
17.8 

10:38 
17.8 

11JJ7 
17.8 

6:49 
L9 

7:86 
2.0 

8:22 
2.2 

9H)5 
2.5 


15:00 
18.8 

15:87 
18.7 

16:18 
18.5 

16:50 
18.5 

17:88 
18.5 

12:86 
4.5 

1831 
4.7 

14:15 
4.6 

15:12 
4.5 

16:06 
4.1 

3.5 

18:00 
2.9 

18:52 
2.8 

13K)5 
19.8 

18:55 
20.1 

14:43 
20.4 

15:32 
20.4 

1630 
20.3 

17:10 
20.0 

18K« 
19.6 

1830 
8.2 

1432 
3.4 

1534 
8.6 

1637 
8.5 

1736 
3.2 

1831 
2.8 

12:82 
18.0 

1330 
18.1 

18.2 

14:40 
18.2 


21:43 
2.0 

2230 
2.3 

22:57 
2.6 

28:35 

2.8 


18:18 
18.4 

19:07 
18.4 

19:58 
18.4 

20:58 
18.5 

21:62 
18.8 

22:48 

19.1 

23:48 
19.5 


19:44 
1.7 

20:32 
l.S 

2132 
LO  j 

22:17 
0.8' 

23:02  1' 
0.9  I 

28:55  • 
LI 


18:57 
19.2 

19:55 
18.7 

20:57 
18.3 

22K)0 
18.0 

23:00 
18.0 


19:13 
2.6 

20K)0 
2.3 

20:44 
2.2 

2134 
2.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  in  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  10.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0>>  is  midnight,  12t>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  i8  3:47p.  m. 

#,  new  moon;  }).  1st  quar.;  Q,  full  moon;  ([.  8d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Day  of  ^ 


W. 


8 


M 

Tu 

W 

Th 

F 

8 

H 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


8H)1 
18.2 

8:85 
18.2 

4:18 
18.4 

4:51 
18.5 

5:82 
18.6 

0:20 
2.8 

IKM 
2.8 

1:58 
2.4 

2:S0 
2.6 

8:48 
2.8 

4:52 
2.7 

5:55 
2.5 

0:10 
19.8 

1.-06 
19.7 

2.-08 
20.1 

2:57 
20.4 

8:47 
20.5 

4:87 
20.4 

5:26 
20.1 

0:32 
0.4 

1:25 
LO 

2:28 

1.7 

8:23 
2.3 

4:25 
2.7 

5:27 
2.9 

6.-24 
2.8 

0-.82 
17.4 

1:22 
17.7 

2:08 
17.9 

2:40 
18.1 

8:12 
18.8 


9:44 
8.0 

10:18 
8.4 

10:50 
8.7 

11:21 
8.9 

11:58 
8.9 

6:16 
18-7 

7:02 
18.7 

7:58 
18.6 

8:47 
18.5 

9:48 
18.6 

10:42 
1&7 

11:42 
19.0 

6:54 
2.2 

7:60 
1.8 

8:45 
1.5 

9:82 
1.3 

10:22 
L8 

11:12 
1.5 

12K)2 
L9 

6:16 
19.6 

7K)6 
18.9 

8K)5 
18.2 

9:04 
17.6 

10:07 
17.  a 

11:06 
17.1 

12K)8 
17.2 

7:17 
2.7 

8:08 
2.7 

8:45 
2.8 

9:21 
8.0 

9:58 
8.2 


15:14 
18.4 

15:49 
18.6 

16.'24 
18.8 

17:04 
19.1 

17:46 
19.3 

12:88 
8.9 

13:08 
4.0 

14:13 
3.9 

15:12 
8.9 

16:18 
8.7 

17:22 
8.2 

18.-28 
2.5 

12:40 
19.5 

18:84 
20.0 

14:27 
20.5 

15:18 
20.8 

16K)7 
20.9 

16:55 
20.8 

17:48 
20.5 

12:55 
2.4 

13:52 
8.0 

14:51 
3.5 

15:54 
8.7 

16:57 
8.7 

17:66 
8.4 

18:54 
2.9 

12:57 
17.5 

18:41 
17.8 

14:18 
18.1 

14:51 
18.5 

15:25 
19.0 


22K» 
2.8 

22:84 
2.8 

23:08 
2.3 

28:48 
2.3 


18:82 
19.4 

19:21 
19.3 

20:18 
19.2 

81:10 
19.1 

22:10 
19.0 

28K)6 
19.1 


19.22 
1.7 

20:17 
LO 

21:10 
0.4 

22:00 
0.0 

22:50 
—0.1 

28:40 
0.0 


18.35 
19.9 

19:30 
19.2 

20:27 
18.4 

21:28 
17.7 

22:82 
17.3 

28:85 
17.2 


19.40 
2.5 

20:25 
2.2 

21:08 
2.0 

21:38 
L9 

22:10 
L8 


i 

34 


E 


(C 


N 


E 


8 


O 


Day  of— 


W. 


E 


Th 
F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


i 


8:47 
1&6 

4:22 

18.8 

5.-00 
19.1 

5:40 
19.8 

0:28 
2.0 

1:10 
2.3 

2K» 

2.8 

8:07 
8.4 

4:20 
8.5 

5:81 
8.8 

6:85 
2.7 

0-.51 
19.4 

1:48 
20.1 

2:40 
20.7 

8.-29 
2L0 

4:16 
20.9 

5:02 
20.6 

0K)4 
0.0 

0:55 
LO 

1:60 
2.1 

2:51 
8.0 

3:57 
8.6 

5:00 
8.7 

6K)0 
8.6 

0H)8 
17.1 

0*.57 
17.5 

1:40 
18.0 

2:14 
18.4 

2:47 
18.7 

8.-20 
19.1 

8:52 
19.4 


10:20 
8.8 

10:47 
8.8 

11:16 
8.8 

11:66 
8.2 

6.-26 
19.2 

7:16 
18.9 

8K» 
18.6 

9:07 
18.8 

10:18 
18.2 

11:17 
18.5 

12:20 
19.2 

7:35 
L9 

837 
1.2 

9:17 
0.7 

10:14 
0.5 

10:50 
0.7 

11:36 
L3 

5:48 
19.8 

6:87 
18.9 

7:80 
18.1 

8:27 
17.2 

16.7 

10:87 
16.5 

11:89 
16.7 

6:52 
3.2 

7:88 
2.9 

8:18 
2.7 

8:58 
2.7 

9:23 
2.8 

9:60 
2.8 

10:16 
2.7 


16:00 
19.4 

16:85 
19.8 

17:15 
20.1 

17:57 
20.1 

12:88 
8.3 

13:22 
8.5 

14:25 
8.8 

15:40 
8.9 

16:54 
8.5 

18.08 
2.7 

19K)7 
L6 

18:19 
20.0 

14:1L 
20.8 

15K)0 
2L8 

15:48 
21.6 

16:85 
2L5 

1731 
2L0 

1236 
2.0 

13:18 
2.8 

14:16 
3.5 

1530 
4.0 

1637 
4.1 

1738 
8.7 

1835 
3.1 

12:30 
17.2 

18:15 
17.8 

18:62 
18.4 

14:27 
19.0 

14:59 
19.6 

15:33 
20.1 

16:08 
20.4 


22:40 
L8 

28:10 
1.7 

23:48 
1.8 


18:47 
19.9 

19.3- 
19. 5^ 

20:35 
18.9 

2137 
18.5 

22:48 
18.5 

28:30 
18.8 


20K)2 
0.5 

ao*.63 

-0.8 

21:42 
-0.8 

22:30 
—0.9 

28:16 
—0.6 


18KW 
20.2 

18.59 
19.2 

19:55 
18.2 

20:55 
17.3 

22102 
16.7 

28:06 
16.7 


19:14 
2.5 

19.58 
1.9 

20:37 
1.5 

21:10 
L3 

21:40 
L3 

22:10 
L8 

22:88 
L4 


N 


E 


E 

o 


Dayof- 


W. 


Mo. 


s 

1 

M 

2 

Tu 

8 

W 

4 

Th 

5 

F 

6 

8 

7 

8 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

8 

14 

S 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

8 

21 

8 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

8 

28 

8 

29 

M 

30 

Time  and  Height  of  High  and 
Low  water. 


438 
19.6 

5H)9 
19.6 

5:68 
19.5 

0:31 
2.5 

l:-27 
8.4 

2:85 
4.2 

8'.58 
4.8 

5:15 
8.8 

632 
2.9 

0-J» 
19.8 

1:82 
20.2 

232 
20.9 

8H» 
21.2 

8:51 
2L1 

4:85 
20.7 

5:18 
19.8 

038 
L6 

1:17 
2.8 

2:18 
8.7 

838 
4.4 

438 
4.6 

538 
4.1 

638 
8.5 

0:25 
17.6 

1:07 
18.8 

1:42 
18.8 

2:17 
19.2 

2:60 
19.7 

8:25 
19.9 

4:01 
20.0 


10:44 
2.6 

11:17 
2.6 

11:58 
2.8 

6:41 
19.0 

7:86 
18.4 

8:37 
17.9 

9:46 
17.7 

10:55 
18.1 

12^)2 
19.0 

730 
L8 

8:11 
0.9 

8:58 
0.8 

9:48 
0.1 

1036 
0.4 

11:10 
LO 

11:55 
L9 

6K)5 
18.9 

6:65 
17.9 

7:60 
17.0 

8*^ 
16.4 

9:56 
16.8 

IIKN) 
16.5 

11:55 
17.2 

7:07 
8.0 

7:45 
2.6 

832 
2.4 

8:52 
2.8 

9:20 
2.2 

9:60 
2.2 

1030 
2.2 


16:47 
20.6 

1738 
20.5 

18:15 
20.0 

12:47 
3.3 

13:a 
8.8 

15:10 
4.1 

16:35 
8.7 

17:49 
2.6 

18:50 
L8 

13:01 
20.0 

18:54 
20.9 

14:41 
2L6 

1537 
21.8 

16:11 
2L6 

16:58 
2L0 

17:89 
20.1 

12:45 
2.8 

13:41 
8.6 

14:44 
4.2 

15-.51 
4.2 

16'.55 
3.8 

17A1 
3.1 

18:42 
2.8 

12:42 
18.0 

1830 
18.8 

13:66 
19.5 

14:80 
20.1 

15.-06 
20.5 

15:42 
20.8 

1631 
20.7 


28H)8 
L6 

28:47 
2.0 


19.08 
19.8 

20:06 
18.5 

21:12 
17.9 

2238 
17.9 

28:88 
18.4 


19.45 
0.0 

20:85 
-0.8 

21:21 
— L2 

22:06 
— L2 

22:60 
—0.5 

23:35 
0.4 


18:28 
19.0 

1931 
17:9 

2032 
17.0 

2138 
16.5 

22:36 
16.5 

28:85 
17.0 


1934 
L6 

20.05 
L2 

20:89 
LO 

21:10 
0.9 

21:40 
LI 

22:10 
L8 

22:41 
L8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  10.4  feet  helow  mean  nea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
nnlesB  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  O^  is  midnight,  12t>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  l**  quar.;  O.  full  moon;  (^,  ^  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

rhand 

NOVEMBER. 

DECEMBER. 

1 

1 

• 

i 

Day  of - 

Time  and  Height  of  Hi| 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Lov  water. 

c 

i>a>-o£— 

Time  and  Height  of  High  an  d 
Low  water. 

W. 

Tu 

Mo. 
1 

W. 
F 

Mo 

1 

w. 
8 

Mo. 

1 

4:40 
19.9 

10:58 
2.8 

17«8 
20.8 

28:20 
2.8 

5:54 

18.8 

12:28 
3.1 

18:28 
18.4 

•  •        • 

•  ■        • 

0:52 
4.0 

6:88 
18.8 

1827 
2.5 

1 

19.15 
18.2 

W 

2 

5:24 
19.5 

11:80 
2.7 

17:60 
19.7 

■        ■        f 
•        •        • 

(C 

S 

2 

0:57 
4.4 

6:51 
18.2 

18:81 
8.8 

19:29 
17.8 

M 

2 

1:59 
4.2 

7:88 
18.8 

2.6 

2020 
17.8 

N 

c 

Th 

3 

0:05 
8.2 

6:14 
18.9 

12:27 
8.2 

18:44 
18.8 

p 

8 

3 

2:18 
4.8 

7:66 
17.7 

14:60 
8.5 

20:38 
17.5 

E 

Tu 

3 

8:10 
4.2 

8:44 
18.0 

15:48 
2.4 

2127 
17.7 

F 

4 

1:08 
4.1 

7:10 
18.2 

18:85 
8.8 

19:45 
18.0 

M 

4 

8:82 
4.6 

9:05 
17.6 

16:06 
2.9 

21:60 
17.5 

W 

4 

4:19 
8.8 

9.52 
18.1 

16:48 
2.0 

22:84 

18.0 

8 

6 

2:21 

4.8 

8:13 
17.6 

15:00 
4.0 

20:58 
17.5 

E 

Tu 

6 

4:44 
3.9 

10:18 
18.0 

17:13 
2.0 

22:59 
18.2 

Th 

6 

521 
8.2 

10:58 
18.4 

17:47 
L5 

23:35 
18.4 

S 

6 

8:46 
4.8 

9:25 
17.5 

16:22 
8.4 

17.6 

W 

6 

5:46 
2.9 

11:28 
18,7 

18:11 
LO 

28.59 
19.0 

F 

6 

6:18 
2.5 

11:58 
18.7 

18:43 
LI 

•        •        • 
■        •        ■ 

p 

M 

7 

5.-02 
4.0 

10:38 
18.0 

17:82 
2.8 

28:18 
18.8 

Th 

7 

6:40 
L9 

12:21 
19.5 

19:08 
0.2 

•  •        • 

•  •        • 

8 

7 

0:80 
18.8 

7:10 
L9 

12:62 
19.1 

19:84 

a9 

Tu 

8 

6:06 
2.8 

11:45 
18.9 

18:82 
LO 

•        •        « 

F 

8 

0:52 
19.7 

7:81 
1.1 

18:12 
20.2 

19:58 
—0.2 

• 

8 

8 

120 
19.1 

8K)0 
L5 

18:41 
19.2 

2022 
LO 

E 

W 

9 

0:20 
19.8 

7K)1 
L7 

12:48 
19.9 

19:25 
—0.1 

• 

8 

9 

1:40 
20.1 

8:16 
0.8 

14:00 
20.5 

20:38 
-0.2 

8 

M 

9 

2K)5 
19.2 

8:44 
L4 

1426 
19.8 

21X)6 
L3 

• 

Th 

10 

1:18 
20.2 

7:50 
0.8 

13:84 
20.8 

20:13 
—0.8 

S 

10 

2:28 
20.2 

9H» 
0.7 

14:42 
20.5 

21:22 
0.2 

Tu 

10 

2:45 
19.2 

927 
L4 

16K)7 
19.2 

21:47 

L8 

F 

11 

2i02 
20.7 

8-.87 
0.3 

14:20 
2L3 

21K)0 
-0.9 

M 

11 

8:08 
20.1 

9:42 
LO 

15:23 
20.2 

22K>4 
LO 

W 

11 

8:23 
19.0 

10.-07 
L6 

15:46 
19.0 

2227 
2.5. 

1 

S 

12 

2:45 
21.0 

9.-20 
0.2 

15K)4 
21.4 

21:48 
—0.6 

8 

Tu 

12 

8:48 
19.7 

10:28 
L6 

16HU 
19.8 

22:45 
L9 

Th 

12 

4K)0 
19.0 

10:45 
L9 

16:23 
18.8 

23KM 
8.1 

8 

13 

8:26 
20.8 

lOHn 
0.6 

15:47 
21.1 

22.-26 
0.1 

W 

13 

4:22 
19.2 

11K)5 
2.0 

16:47 
19.2 

2828 
2.8 

F 

13 

4:88 
18.8 

1123 
2.2 

17HM 
18.4 

28:41 
8.7 

M 

14 

4Ky7 
20.8 

10:44 
1.2 

16:28 
20.5 

28K)8 
1.1 

Th 

14 

6Hn 

18.7 

11:48 
2.5 

17:80 
18.5 

•  •        • 

•  •        ■ 

A 

8 

14 

5:18 
18.7 

12K» 
2.4 

17:46 
18.2 

•  *        • 

•  •        • 

Tu 

16 

4:48 
19.6 

11.-27 
2.0 

17:10 
19.7 

23:54 
2.3 

F 

16 

0:18 
8.7 

5:47 
18.2 

12:85 
8.1 

18:17 
17.9 

8 

16 

022 
4.2 

6K)1 
18.6 

12:47 
2.7 

18.82 
18.0 

S 

W 

16 

5:82 
18.8 

12:15 
2.8 

17:58 
18.7 

•  •        • 

•  •        • 

A 

5 

8 

16 

1:02 
4.5 

6:85 
17.7 

18:28 
8.4 

19.-06 
17.3 

1> 

M 

16 

1H)7 
4.5 

6:48 
18.4 

13:35 
2.9 

19:20 
17.9 

Th 

17 

0:45 
8.4 

6:18 
17.9 

18K)7 
8.5 

18:48 
17.8 

S 

17 

1:57 
4.9 

737 
17.4 

14:28 
8.6 

20K>4 
17.0 

B 

Tu 

17 

1:56 
4.7 

7:88 
18.8 

1427 
8.0 

20:13 
17.8 

3) 

F 

18 

1:41 
4.8 

7:11 
17.2 

14:07 
4.0 

19:45 
17.0 

M 

18 

2:55 
5.0 

8:24 
17.8 

15:22 
8.4 

21  Kn 
17.0 

W 

18 

2:50 
4.7 

8:32 
18.8 

1522 
8.0 

21Kr7 
17.8 

A 

S 

19 

2:44 
4.8 

8:08 
16.6 

15:12 
4.0 

20:47 
1,6.6 

Tu 

19 

8:56 
4.8 

9:22 
17.5 

16:18 
3.0 

22:00 
17.3 

Th 

19 

8:47 
4.4 

9:28 
18.4 

16:18 
2.9 

22:03 
17.9 

s 

20 

8:47 
4.9 

9:12 
16.5 

16:18 
3.7 

21:60 
16.6 

E 

W 

20 

4:48 
4.8 

10:20 
17.9 

17:12 
2.5 

22:54 
18.0 

F 

20 

4:45 
4.0 

10:26 
18.6 

17:14 
2.6 

22:59 
18.4 

M 

21 

4:47 
4.5 

10:18 
16.8 

17.10 
3.0 

22:60 
17.1 

Th 

21 

5:40 
8.6 

11:18 
18.5 

18:01 
2.0 

28:45 
18.5 

8 

21 

5:41 
8.4 

1122 
18.9 

18:06 
2.3 

23:54 
18.8 

Tu 

22 

5:40 
8.9 

11:12 
17.5 

18H)0 
2.8 

28:43 
17.8 

F 

22 

6:27 
3.0 

12:03 
19.2 

18:47 
1.5 

•  •        • 

•  •        • 

8 

22 

6:84 
2.8 

12:17 
19.8 

19:00 
2.0 

■         •         ■ 

•    .    .  • 

E 

W 

23 

6:27 
8.2 

12HX) 
18.8 

18:45 
1.6 

•  •        ■ 

•  •        • 

8 

23 

0:30 
19.1 

7:10 
2.4 

12:50 
19.7 

19:30 
L8 

M 

23 

0:45 
19.4 

7:25 
2.0 

13:06 
19.7 

19-^ 
L7 

Th 

24 

0:28 
18.4 

7:10 
2.7 

12:48 
19.1 

19:27 
L2 

o 

8 

24 

1:14 
19.6 

7:50 
L9 

18:88 
20.2 

20:12 
L2 

N 

o 

Tu 

24 

1:84 
19.8 

8:14 
1.4 

13:60 
20.0 

20*.36 
L6 

F 

26 

1:06 
19.1 

7:47 
2.3 

1324 
19.8 

20:04 
LO 

M 

26 

1:57 
20.0 

8:30 
L6 

14:18 
20.4 

20:52 
L4 

W  25 

222 
20.8 

9:01 
LO 

14:47 
20.2 

2123 
L6 

o 

8 

26 

1:45 
19.6 

8:20 
2.0 

14.-02 
20.3 

20:38 
1.0 

N 

Tu 

26 

2:38 
20.2 

9:12 
L4 

IblOl 
20.4 

21:82 
L7 

p 

Th 

26 

8:06 
20.5 

9:47 
0.7 

15:35 
20.3 

22K)8 
L8  1 

S 

27 

2:20 
20.0 

8:58 
L8 

14:40 
20.6 

21:12 
L2 

W 

27 

3.-20 
20.3 

9:54 
L4 

15:46 
20.3 

22:15 
2.1 

F 

27 

8:55 
20.6 

10:85 
0.6 

16.22 
20.2 

22:57 
2.1 

M 

28 

20.2 

9r28 
L8 

15:18 
20.7 

21:47 
L5 

P 

Th 

28 

4.-05 
20.2 

10:80 
L5 

16:82 
19.9 

28:00 
2.7 

8 

28 

4:42 
20.5 

11.25 
0.7 

17:18 
19.8 

23:47 
2.5 

Tu 

29 

8:38 
20.2 

10K)2 
L8 

16K)0 
20.5 

22:23 
2.1 

F 

29 

4:52 
19.8 

11:28 
L9 

1722 
19.4 

23:53 
8.8 

8'29 

1 

5:80 
20.5 

12:17 
LO 

18K>4 
19.4 

•  •        •    ■ 

•  •        • 

N 

W 

30 

4:20 
20.0 

10:42 
2.1 

16:45 
20.0 

23K)6 
2.8 

8 

30 

5:42 
19.8 

12:28 
2.2 

18:17 
18.7 

•  t        ■ 

•  •        • 

E 

M  30 

1 

0:40 
3.0 

624 

19.7 

13:12 
L5 

18:58 

1S.8 

Th 

31 

5K)4 
19.5 

11:27 
2.5 

17:88 
19.3 

23:55 
3.6 

Tu 

31 

1:40 
8.4 

7:19 
19.1 

14:18 
L9 

19:57 
18.1 

a< 
hi 

wl 
111 

gr 

eq 

1 

Th 
;omi 
>m  ] 
tiich 
iless 

Th 
eate 

•. 
uatc 

etld 
>aris 
^ear 
is  10 
ami 
etin 
r  arc 

new 
>r;  A 

cs  are  placed  In  the  order  of  occurrence,  w; 
on  of  consecutive  heights  will  indicate  whel 
1  Low  Water  Springs,  which  is  approximal 
1.4  feet  below  mean  sea  level.  To  find  the  de| 
inus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Qreenwich  Mean  Civil;  O*'  is  mid 
i  in  the  afternoon  (p.  m.)  and  when  dimit 

moon;  }),  Ist  quar.;  0>  'ull  moon;  (^,  8d  (; 
,  P,  moon  in  apogee  or  perigee. 

ith  their  times  on  the  first  line  and  heights  c 
:her  it  is  high  or  low  water.   The  heights,  in 
tely  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the  t 
caw  subtract  it. 

night,  12^  is  noon:  all  hours  less  than  12  ar 
Lished  by  12  give  the  times  after  noon;  for  i 

luar.;  E,  moon  on  the  equator;  N,  8,  moon 

>n  the  second  line  of  each  day; 
i  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
mundings  given  on  the  chart, 

e  in  the  forenoon    (a.  m.),  all 
nstance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the  j 

i 

1 
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JANUARY. 


• 

i 

Day  of-— 

W. 

Mo. 

M 

1 

Tu 

2 

W 

3 

N 

9 

Th 
F 

4 
5 

S 

6 

§ 

7 

M 

8 

Tu 

9 

E 

W 

10 

(t 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

15 

Tu 

16 

8 

W 

17 

A 

Th 

18 

• 

F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

E 

W 

24 

Th 

25 

F 

26 

J> 

8 

27 

S 

28 

M 

29 

Tu 

30 

N 

W 

31 

Time  and  Height  of  High  and 
Low  Water. 


1:88 
3.1 

2:58 
2.6 

4:18 
1.9 

6:18 
1.1 

6:12 
0.4 

0KK2 
18.8 

0:47 
18.8 

1:80 
18.6 

2:18 
18.1 

SHX) 
17.4 

8:50 
16.6 

4:45 
16.7 

0K» 
8.4 

1:16 
8.8 

2:81 
8.9 

8:42 
8.6 

4:48 
2.9 

6:22 
2.6 

6:13 
2.2 

6:48 
2.1 

(M7 
16.7 

0:86 
17.2 

1:10 
17.6 

1:44 
17.9 

2:26 
17.9 

8:10 
17.7 

4KX> 
17.0 

4:68 
16.2 

6Hr7 
16.6 

1.-00 
8.7 

2:82 
8.6 


8:02 
16.4 

9:08 
17.1 

10:04 
17.9 

10:68 
18.4 

11:41 
18.8 

7:01 
0.0 

7:47 
-0.1 

8:30 
0.0 

9:15 
0.4 

lO.'OO 
1.0 

10:50 
1.7 

11:41 
2.6 

6:62 
16.0 

7Ky7 
14.7 

8:20 
14.8 

9:21 
16.2 

10:10 
16.7 

10:50 
16.0 

11.'24 
16.2 

11:68 
16.4 

7:16 
2.1 

7:87 
2.1 

7:64 
2.0 

8:20 
1.8 

8:66 
1.7 

9:35 
1.9 

10:28 
2.3 

11:22 

2.8 

12:28 
8.3 

7:28 
15.3 

8:46 
15.9 


14:22 
2.6 

16:40 
2.0 

16:49 
1.3 

17:48 
0.7 

18:87 
0.3 

12:26 
18.8 

13:10 
18.5 

13:54 
18.0 

14:38 
17.4 

15:25 
16.5 

16:18 
16.6 

17.-20 
14.8 

12:45 
8.1 

13:50 
3.4 

16:10 
8.3 

16:15 
2.9 

17:08 
2.6 

17:54 
2.3 

18:33 
2.2 

19K>4 
2.4 

12:22 
16.7 

12:51 
17.0 

13.-26 
17.2 

14:08 
17.4 

14:45 
17.2 

15:36 
16.8 

16:28 
16.1 

17:32 
15.3 

18:48 
15.0 

13:47 
3.5 

15:26 
3.0 


20:38 
16.3 

21:87 
17.2 

22:30 
18.0 

23:19 
.18.5 


19:24 
0.2 

20:10 
0.3 

20:52 
0.7 

21:36 
1.3 

22:22 
1.9 

23:10 
2.7 


18:32 
14.8 

19:47 
14.4 

20:65 
14.7 

21:48 
15.2 

22:32 
15.6 

28:08 
15.9 

28:40 
16.3 


19:27 
2.6 

19:42 
2.6 

20K)2 
2.4 

20:80 
2.3 

21:06 
2.3 

21:62 
2.4 

22:47 
2.9 

23:60 
3.4 


20K)8 
15.3 

21:20 
16.2 


FEBRUARY. 


a 

8 


p 

O 


E 


S 
A 


E 


1> 


N 


Day of— 


W. 


Th 
F 

S 

M 
Tu 
W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

» 

M 

Tu 

W 

Th 

F 

8 

M 
Tu 
W 
Th 


Mo. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Time  and  Height  of  High  and 
Low  Water. 


4M 

2.5 

6:14 
1.2 

6:07 
0.1 

6:54 
—0.1 

0:38 
19.2 

1:17 
19.2 

1:65 
18.9 

2:84 
18.2 

8:17 
17.8 

4K)1 
16.1 

4:55 
15.0 

0:16 
4.6 

1:88 
4.8 

3K» 
4.6 

4:12 
8.7 

6K)5 
2.8 

5:49 
2.0 

6:25 
1.5 

6:68 
1.2 

0:20 
18.1 

0:62 
18.6 

1:26 
18.9 

2K)2 
18.8 

2:46 
18.8 

8:82 
17.4 

4:26 
16.1 

6:35 
15.0 

0:86 
4.2 

2:26 
8.9 


9:61 
16.9 

10:47 
17.8 

11:35 
18.5 

12:08 
18.8 

7:87 
-0.9 

8:16 
-0.8 

8:58 
—0.8 

9:32 
0.6 

10:10 
1.5 

10:52 
2.6 

11:46 
3.7 

6K)2 
14.0 

734 
13.7 

8:42 
14.1 

9:42 
14.9 

10:80 
15.6 

11:06 
16.8 

11:37 
16.9 

12.-06 
17.4 

7:16 
1.0 

7:86 
1.0 

8.O0 
0.9 

8:82 
1.1 

9:10 
1.6 

9:56 
2.2 

10:60 
8.1 

12H)0 
8.9 

7K>1 
14.5 

8:32 
15.1 


16:45 
1.9 

17:43 
0.8 

18:82 
0.0 

19:16 
-0.4 

12:59 
18.8 

13:87 
18.6 

14:15 
18.0 

14:56 
17.2 

15:88 
16.2 

1637 
15.0 

1737 
14.0 

12:53 
4.4 

14:21 
4.6 

15:41 
4.1 

a6:42 
8.3 

17:30 
2.6 

18:06 
2.1 

18:40 
1.8 

19K» 
1.7 

12:86 
17.9 

13K)8 
18.2 

18:42 
18.3 

1431 
18.1 

16:08 
17.4 

15:57 
16.4 

16:58 
15.2 

18:15 
14.4 

13:32 
4.2 

15:23 
3.4 


22:19 
17.2 

28:10 
18.2 

23:56 
18.9 


19:56 
-0.4 

20:83 
0.0 

21:10 
0.7 

21:48 
1.6 

2236 
2.6 

23:10 
8.6 


18:42 
13.4 

20:05 
13.6 

21:15 
14.3 

15.2 

22:46 
16.0 

23:20 
16.7 

28:51 
17.6 


1938 
1.6 

19:43 
1.5 

20:10 
1.4 

20:45 
1.6 

21:25 
2.1 

22:16 
2.8 

23:19 
3.7 


19:47 
14.5 

21  .-08 
15.7 


MARCH. 


§ 


o 

E 


S 


B 


N 


Dayof- 


W. 


F 

8 

M 
Tu 
W 
Th 

F 

8 

M 
Tu 
W 
Th 
F 
8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


4:01 
2.5 

6:06 
LO 

6:56 
-0.3 

6:40 
—1.1 

032 
19.4 

0:57 
19.4 

1:30 
19.1 

2K» 

18.4 

2:88 
17.5 

8:20 
16.8 

4:06 
15.0 

6:05 
13.8 

■  030 
5.8 

2:00 
6.2 

8:29 
4.2 

4.37 
2.9 

6:18 
1.8 

6:60 
LO 

6:22 
0.5 

6:47 
0.3 

0:80 
19.4 

1K)4 
19.6 

1:40 
19.2 

2:24 
18.4 

8K)6 
17.8 

4Kn 
15.8 

6:12 
14.6 

0:82 
4.4 

234 
3.7 

8:47 
2.2 

4:47 
0.7 


9:48 
16.4 

10:40 
17.6 

11:25 
18.5 

12K)6 
19.0 

7:18 
— L3 

7:56 
— LO 

8:28 
—0.3 

9K)0 
0.7 

9:82 
L8 

10:06 
8.0 

10:48 
4.1 

11:50 
5.0 

638 
18.1 

7:66 
13.4 

9:07 
14.4 

9:68 
15.6 

10:38 
16.6 

11:12 
17.6 

11:48 
18.2 

12:13 
18.7 

7:12 
0.8 

7:40 
0.5 

8:12 
0.9 

8:51 
L6 

9:35 
2.6 

10:32 
3.5 

11:48 
4.3 

6:46 
14.0 

8:22 
14.9 

9:33 
16.3 

10:27 
17.6 


16:37 
2.0 

17:82 
0.7 

18:18 
-M).3 

19:00 
—0.7 

12:42 
19.0 

13:15 

18.7 

13:48 
18.2 

14:21 
17.4 

14:68 
16.4 

16:41 
16.3 

16:82 
14.1 

17:40 
13.2 

13:13 
5.4 

14:52 
4.9 

16:02 
3.9 

16:52 
2.8 

17:84 
L9 

18.-07 
L4 

18:34 
LO 

18:57 
0.9 

12:46 
19.0 

13:20 
18.7 

18:50 
18.4 

14:42 
17.5 

15:33 
16.9 

16:34 
15.0 

17:66 
14.1 

13:81 
4.4 

15:12 
8.3 

16:19 
L8 

17:12 
0.6 


22:11 
17.0 

28:01 
18.2 

28:46 
19.1 


19:87 
—0.6 

20:10 
-0.1 

20:42 
0.8 

21:12 
L8 

21:43 
2.8 

22.30 
8.8 

28:10 
4.7 


19K» 
13.0 

20:80 
13.9 

21:80 
15.1 

22:16 
.16.8 

22:53 
17.4 

23:27 
18.8 

23:48 
19.0 


19:23 
0.9 

19:52 
LO 

2036 
L4 

21:08 
2.1 

21:58 
8.0 

23K)4 
3.9 


19:33 
14.4 

20:57 
15.7 

21:57 
17.2 

22:45 
18.3 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  oompaiison  of  consecutlTe  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  Is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  9.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
onlesB  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  na&d  is  Greenwich  Mean  Ciyil;  0^  is  midnight,  12^  Is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  ^il  moon;  C»  ^  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

• 

£ 

o 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Tim«  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
liow  Water. 

W.  Mo. 

1 

W.  'mo. 

1 

W. 

8 

Mo. 
1 

M 

1 

0 

6-.86 
-^.6 

11:10 
18.4 

18:00 
—0.8 

23:25 
19.0 

o 

W 

1 

6:56 
-0.1 

11:24 
18.2 

18:16 
0.2 

23:88 
18.6 

8 

6:66 
L6 

12Kt8 
16.7 

19:12 
2.0 

•        •        • 

Tu 

2 

6:19 
—LI 

11:47 
18.8 

18:88 
—0.5 

t        •        • 
•        •        • 

Th 

2 

6:86 
—0.2 

11:56 
18.0 

18-.68 
0.6 

•        •        • 
»        •        • 

S 

2 

0:16 
16.6 

7:29 
2.2 

12:80 
16.3 

19:42 
2.7 

W 

3 

0H)2 
19.3 

6:57 
— LO 

12:20 
18.7 

19:14 
-0.2 

F 

3 

0:09 
18.2 

7:11 
0.5 

12:25 
17.6 

19:26 
1.4 

M 

3 

0:44 
16.4 

7:56 
8.0 

18:00 
16.1 

20:06 
8.2 

' 

Th 

4 

0:34 
19.1 

7:82 
—0.6 

12:50 
18.8 

19:47 
0.5 

S 

4 

0:88 
17.7 

7:43 
L4 

12:52 
17.0 

19:66 
2.1 

A 

Tu 

4 

1:16 
16.1 

8:14 
8.6 

13:31 
16.0 

20:24 
8.6 

F 

5 

1:04 
18.6 

8:02 
0.4 

18:19 
17.8 

20:15 
L4 

8 

s 

5 

1K)6 
17.2 

8:09 
2.4 

18:20 
16.5 

20:16 
2.9 

W 

5 

1:60 
16.9 

8:87 
4.0 

16.9 

20:56 
3.7 

8 

6 

1:88 
18.0 

8:80 
L6 

18:48 
17tl 

20:40 
2.3 

M 

6 

1:86 
16.6 

8:30 
3.2 

13:64 
16.0 

20:40 
3.5 

Th 

6 

2:80 
16.6 

4.1 

14:56 
15.7 

21:82 
8.7 

8 

7 

2K)5 
17.2 

8:68 
2.6 

14:24 
16.2 

21:09 
3.2 

A 

Tu 

7 

2:12 
16.9 

8:67 
8.9 

14:32 
15.6 

21:12 
4.0 

F 

7 

8:20 
16.2 

9-.62 
4.1 

16:47 
16.6 

22:20 
8.6 

8 

M 

8 

2:44 
16.2 

9:28 
8.5 

16:04 
16.4 

21:40 
4.0 

W 

8 

2:66 
16.2 

9:82 
4.4 

15:21 
14.9 

21:55 
4.3 

(C 

8 

8 

4:16 
14.9 

10:43 
4.0 

16:46 
16.8 

23:16 
3.4 

(C 

Tu 

9 

8:28 
16.1 

10:05 
4.4 

15:51 
14.4 

22:26 
4.6 

c 

Th 

9 

8:48 
14.4 

10:20 
4.8 

16:16 
14.4 

22:52 

4.4 

£ 

8 

9 

6:20 
14.8 

11:46 
8.9 

17:62 
15.4 

•         •         « 

A 

W 

10 

4:22 
14.0 

10:68 
6.1 

16.62 
13.6 

28:80 
6.1 

F 

10 

4:62 
18.9 

11:26 
4.9 

17:24 
14.2 

•  •         ■ 

•  •         ■ 

M 

10 

0:16 
8.1 

6:30 
14.7 

12:46 
8.4 

19:01 
15.8 

Th 

11 

6:82 
13.2 

12:10 
6.4 

18:11 
13.8 

•        •        * 

8.11 

OKW 
4.3 

6:08 
18.9 

12:84 
4.6 

18:42 
14.5 

Tu 

11 

1:18 
2.7 

7:S7 
15.7 

18:46 
8.0 

20:06 
16.5 

F 

12 

0:60 
6.0 

7H)0 
13.2 

13:88 
5.1 

19:88 
14.0 

S 

12 

1:11 
3.8 

734 
14.6 

13:44 
4.0 

19:66 
15.5 

W 

12 

2:24 
2.2 

8:40 
16.6 

"i^ 

21:05 
17.4 

8 

13 

2:21 
4.2 

8:20 
14.8 

16:02 
4.1 

20:46 
15.2 

E 

M 

13 

2.*22 
2.9 

8:80 
16.7 

14:62 
3.1 

20:54 
16.7 

Th 

13 

8:80 
L6 

9:82 
17.4 

16:67 
1.9 

21:56 
18.2 

S 

14 

8:88 
8.0 

9:17 
16.7 

16K)2 
8.0 

21:88 
16.6 

Tu  14 

8:24 
2.0 

9:22 
16.9 

15:60 
2.2 

21:42 
17.9 

F 

14 

4:31 
L2 

10:22 
18.1 

16:66 
1.4 

22:44 
18.7 

E 

M 

15 

4:26 
1.8 

10:02 
16.9 

16:47 
1.9 

22:20 
17.9 

W 

15 

4:17 
L2 

10:06 
17.9 

16:40 
L4 

22:26 
18.7 

« 

8 

15 

6:26 
0.9 

11:06 
18.6 

17:60 
1.0 

23r29 
18.9 

Tu 

16 

6:07 
0.9 

10:40 
17,9 

17:26 
1.2 

22:67 
18.8 

# 

Th  16 

6:04 
0.6 

10:48 
18.6 

17:24 
0.9 

28K)6 
19.3 

P 

S 

16 

6:17 
0.7 

11:60 
18.7 

18:40 
0.7 

■         ■        ■ 

• 

W 

17 

6:44 
0.8 

11:16 
18.7 

17:58 
0.8 

28:32 
19.4 

F 

17 

6:47 
0.4 

11:27 
19.0 

18:06 
0.7 

28:46 
19.4 

M 

17 

0:18 
18.8 

7:06 
0.8 

12:34 
18.6 

19:30 
0.7 

This 

1 

6:16 
0.1 

11:49 
19.1 

18:80 
0.6 

•  •        ■ 

•  •        ■ 

8 

18 

6:80 
0.4 

12KM 
19.0 

18:47 
0.8 

■         •         • 

Tu 

18 

0:58 
18.4 

7:56 
LO 

18:20 
18.8 

20:20' 
0.9 

F 

19 

0:09 
19.7 

6:49 
0.1 

12:24 
19.2 

19:01 
0.7 

N 

P 

S    19 

0:26 
19.2 

7:10 
0.7 

12:46 
18.8 

19:30 
LO 

W 

19 

1:44 
17.8 

8:44 
LS 

14K)7 
17.8 

21:10 
LI 

B 

20 

0:48 
19.6 

7:22 
0.6 

IS.'OO 
19.0 

19:87 
LO 

M  20 

1.-07 
18.6 

7:56 
L2 

18:28 
18.2 

20:17 
L5 

Th 

20 

2:88 
17.2 

9:34 
1.7 

14:67 
17.1 

22:00 
L4 

S 

21 

1.-28 
19.1 

8K)0 
1.1 

18:40 
18.8 

20:16 
L6 

Tu 

21 

1:62 
17.8 

8:42 
1.9 

14:14 
17.4 

21:09 
2.0 

3) 

F 

21 

8:27 
16.3 

10-.26 
2,1 

15:62 
16.4 

22:64 

L8 

N 

P 

M 

22 

2K)6 
18.1 

8:42 
L8 

14:24 
17.4 

21:02 
2.3 

W 

22 

2:42 
16.8 

9:86 
2.6 

15:07 
16.4 

22:06 
2.5 

E 

8 

22 

4:27 
16.6 

11:20 
2.5 

16:67 
15.8 

23:62 
2.1 

Tu 

1 

23 

2:62 
16.9 

9.81 
2.8 

16:16 
16.2 

21:58 
8.1 

3) 

Th 

23 

8:40 
16.7 

10-4t4 
3.1 

16:10 
15.6 

23:10 
2.8 

S 

23 

6:86 
16.1 

12.-2! 
2.8 

18:10 
15.6 

•  ■        « 

•  •        • 

D 

W 

24 

8:48 
16.6 

10:30 
8.7 

16:20 
16.0 

23:08 
8.7 

F 

24 

4:48 
14.9 

11:42 
3.4 

17:26 
15.0 

■        «        • 

•        •        • 

M 

24 

0:67 
2.8 

6:62 
15.1 

13:29 
3.0 

19:27 
15.6 

Th 

25 

6KX) 
14.4 

11:49 
4.2 

17:40 
14.3 

•  •        • 

•  •        • 

E 

8 

25 

0:20 
2.9 

6:11 
14.7 

12:67 
3.3 

18:60 
16.2 

Tu 

25 

*     2:06 
2.4 

8KM 
15.4 

14:88 
2.8 

20-.S0 
16.9 

F 

26 

0:86 
8.8 

6:82 
14.2 

13:21 
4.0 

19:17 
14.7 

S 

26 

■ 

1:36 
.  2.6 

7«7 
16.2 

14:11 
2.8 

20:07 
•  16.9 

W 

26 

8:14 
2.2 

9K)4 
16.8 

16:44 
2.5 

2127 
16.3  , 

S 

27 

2:07 
8.1 

8KNS 
16.0 

14:46 
8.0 

20:36 
16.9 

M 

27 

2:46 
L9 

8:42 
16.1 

16:18 
2.1 

21:06 
16.8 

Th 

27 

4:16 
L9 

9*.66 
16.1 

16:48 
2.2 

22:16 
16.6 

B 

s 

28 

8:21 
L9 

9:14 
16.8 

15:52 
L8 

21:36 
17.2 

Tu  28 

1 

8:49 
L2 

9:88 
16.8 

16:16 
1.5 

21:57 
17.4 

F 

28 

6:10 

L7 

10:89 
16.2 

17:84 
L9 

22:56 
16.6 

M 

29 

4:21 
0.7 

10:06 
17.4 

16:47 
0.8 

22:24 

18.1 

W  29 

1 

4:48 
0.7 

10:22 
17.2 

17KW 
L2 

22:30 
17.6 

S 

o 

8 

29 

6:58 
L7 

11:14 
16.2 

18:19 
2.0 

23:80 
16.4 

Tu 

30 

6:11 
—0.1 

10:48 
17.9 

17:34 
0.3 

23H)3 
18.6 

c 

Th 

30 

6:81 
0.4 

IIKX) 
17.2 

17:64 
L2 

23:15 
17.5 

S 

30 

6:40 
2.0 

11:46 
16.1 

18:50 
2.8 

23:58 
16.1 

F  31 

6:16 
0.9 

11:82 
17.0 

18:36 
L5 

28:47 
17.2 

The  tid 
a  comparin 
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unless  a  mi 
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JULY. 

AUGUST. 

SEPTEMBER.                            1 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
M 

Mo. 

1 

W. 
Th 

Mo. 

1 

W. 

8 

Mo. 

1 

7:16 
2.5 

12:14 
16.0 

19:80 
2.6 

•  •        • 

•  •        • 

0:40 
16.6 

7:48 
2.7 

12:56 
17.2 

19:62 
2.2 

1:21 
17.9 

7:61 
1.8 

13:41 
18.6 

20:11 
1.4 

A 

Tu 

2 

0:29 
16.0 

7:44 
8.0 

12:42 
16.1 

19:54 
8.0 

E 

F 

2 

1:11 
16.8 

7:66 
2.7 

13:80 
17.6 

20:12 
2.1 

M 

2 

1:58 
17.9 

8:21 
L9 

14:21 
18.3 

20:45 
1.7 

• 

W 

3 

0:67 
16.1 

8:06 
3.4 

18:14 
16.4 

20:18 
8.1 

S 

3 

1:44 
17.2 

8:19 
2.6 

14:06 
17.8 

20:40 
2.0 

Tu 

3 

2:40 
17.4 

9K)1 
2.2 

16:06 
17.5 

21:28 
2.2 

Th 

4 

1:81 
16.2 

8:19 
8.6 

18:50 
16.6 

20:36 
8.0 

s 

4 

2:24 
17.1 

8:50 
2.6 

14:47 
17.6 

21:16 
2.0 

c 

W 

4 

8:80 
16.6 

9:46 
2.8 

15:57 
16.4 

22:20 
8.0 

F 

5 

2:09 
16.2 

8:45 
8.4 

14:81 
16.7 

21:08 
2.8 

M 

5 

8K)9 
16.9 

9:29 
2.6 

15:84 
17.2 

21:59 
2.2 

Th 

5 

4:26 
15.5 

10:48 
3.6 

17K)0 
15.2 

28:28 
3.8 

E 

S 

6 

2:82 
16.2 

9:20 
8.3 

16:17 
16.6 

21:48 
2.7 

a 

Tu 

6 

4:00 
16.4 

10:20 
2.7 

16:28 
16.5 

22:52 
2.7 

N 

F 

6 

5:37 
14.6 

12K)0 
4.1 

18:21 
14.6 

•  «        • 

•  •        • 

c 

s 

7 

8:48 
16.0 

10:06 
8.1 

16:10 
16.4 

22:36 
2.6 

W 

7 

4:69 
15.6 

U:19 
8.2 

17:81 
16.7 

28:58 
8.1 

8 

7 

0:44 
4.2 

7m 

14.4 

13:82 
4.0 

19:52 
14.8 

M 

8 

4:38 
16.7 

11:00 
8.1 

17:06 
16.1 

23:32 
2.7 

Th 

8 

6K)9 
15.1 

12:22 
8.5 

18:48 
16.8 

•  •        • 

•  •        • 

8 

8 

2:80 
8.8 

8:32 
15.4 

16:16 
3.0 

21:11 
16.0 

Tu 

9 

5:40 
15.6 

11:57 
8.1 

18:14 
16.0 

•  •        • 

•  •        ■ 

N 

F 

9 

IKtt 
3.5 

7:28 
15.2 

13:40 
3.5 

20d)6 
15.6 

P 

M 

9 

8t58 
2.5 

9:40 
16.8 

16:30 
1.4 

22:10 
17.4 

W 

10 

0:80 
2.8 

6:50 
15.5 

3.1 

19:24 
16.1 

S 

10 

2:31 
8.8 

8:44 
16.8 

15:16 
3.0 

21:20 
16.4 

Tu 

10 

4:60 
1.0 

10:32 
18.2 

17:24 
0.0 

22:68 
18.6 

Th 

11 

1:86 
2.7 

8:00 
15.9 

14:06 
2.9 

20:32 
16.6 

8 

11 

4:02 
2.5 

9:48 
16.9 

16:86 
1.8 

22:18 
17.4 

• 

W 

11 

6:48 
-0.1 

11:16 
19.2 

18:10 
— LO 

28:40 
19.2 

F 

12 

2:52 
2.4 

9:04 
16.6 

16:28 
2.4 

21:83 
17.8 

P 

• 

M 

12 

6:10 
1.8 

10:42 
18.0 

17:37 
0.6 

23:06 
18.3 

E 

Th 

12 

6:30 
—0.7 

11:58 
19.7 

18:52 
— L4 

•  •        • 

•  ■        t 

N 

S 

13 

4:06 
2.0 

10:01 
17.4 

16:40 
1.8 

22:28 
18.0 

Tu 

13 

6:04 
0.4 

11:30 
18.8 

18:26 
—0.4 

28:54 
18.9 

F 

13 

0:18 
19.8 

7:12 
-0.8 

12:86 
19.8 

19:30 
—1.2 

• 

s 

14 

6:16 
1.8, 

10:51 
18.1 

17:48 
1.0 

23:17 
18.4 

W 

14 

6:50 
-0.8 

12:14 
19.8 

19:11 
-0.9 

•        •        ■ 
■        •        ■ 

8 

14 

0:52 
19.1 

7:48 
—0.8 

18:10 
19.4 

20K)8 
—0.6 

P 

M 

16 

6:12 
0.8 

11:40 
18.6 

18:87 
0.4 

•  •        • 

•  ■        • 

£ 

Th 

15 

0:86 
19.1 

7:32 
-0.5 

12:64 
19.5 

19:52 
-0.9 

8 

15 

1:27 
18.5 

8:24 
0.5 

13:44 
18.7 

20:44 
0.4 

Tu 

16 

0K>4 
18.6 

7:01 
0.4 

12:26 
18.8 

19:25 
0.0 

F 

16 

1:16 
18.9 

8:12 
—0.8 

13:84 
19.8 

20:32 
-0.5 

M 

16 

2:02 
17.6 

8:58 
1.6 

14:21 
17.7 

21:20 
1.6 

W 

17 

0:49 
18.6 

7:48 
0.8 

18:10 
18.8 

20:11 
-0.1 

8 

17 

1:66 
18.4 

8:51 
0.3 

14:14 
18.6 

21:12 
0.1 

Tu 

17 

2:40 
16.5 

9:84 
2.5 

15:02 
16.4 

21:58 
2.8 

Th 

18 

1:82 
18.8 

8:32 
0.4 

13:54 
18.6 

20:54 
0.1 

§ 

18 

2:36 
17.6 

9:30 
1.2 

14:57 
17.6 

21:54 
1.1 

1 

W 

18 

8:28 
16.8 

10:14 
8.1 

15:50 
15.1 

22:42 
4.0 

E 

F 

19 

2:17 
17.8 

9:16 
0.8 

14:40 
18.0 

21:40 
0.5 

1> 

M 

19 

8:18 
16.6 

10:12 
2.2 

15:42 
16.6 

22:38 
2.2 

Th 

19 

4:16 
14.1 

11:06 
4.5 

16:48 
18.8 

23:46 
4.8 

S 

20 

8K>4 
17.1 

lOKX) 
1.4 

15:27 
17.2 

22:28 
1.2 

Tu 

20 

4iOn 
15.4 

10:68 
8.2 

16:34 
15.3 

28:80 
8.8 

F 

20 

6:22 
18.2 

12:20 
6.1 

18:10 
13.0 

•  ■        • 

•  •        « 

3) 

8 

21 

8:54 
16.2 

10:49 
2.1 

16:20 
16.8 

23:16 
2.0 

W 

21 

6H)6 
14.3 

11:64 
4.1 

17:40 
14.2 

•  •         • 

•  •        • 

A 

8 

21 

1:06 
6.1 

6:68 
18.0 

18:52 
4.9 

19:44 
13.4 

M 

22 

4:52 
15.8 

11:40 
2.9 

17:22 
15.4 

•  ■        • 

•  •        • 

8 

Th 

22 

0:38 
4.1 

6:19 
18.5 

18:10 
4.6 

19K)2 
13.7 

8 

22 

2:88 
4.6 

8:20 
13.8 

16:12 
4.0 

20:56 
14.4 

Tu 

23 

0:14 
2.7 

14.6 

12:42 
8.6 

18:34 
14.9 

F 

23 

1:57 
4.4 

7:46 
13.6 

14:87 
4.4 

20:26 
14.1 

M 

23 

8:46 

8.7 

9:20 
15.1 

16:10 
2.8 

21:48 
15.5 

W 

24 

121 
8.2 

7:14 
14.4 

13:56 
8.8 

19:51 
14.8 

8 

24 

8:18 
4.0 

9:00 
14.4 

15:51 
3.6 

21:30 
14.9 

Tu 

24 

4:86 
2.7 

10K>4 
16.2 

16:66 
L8 

22:26 
16.5 

Th 

25 

8.8 

8:27 
14.6 

16:12 
8.6 

20:58 
16.1 

A 

8 

25 

4:21 
8.2 

9:68 
16.2 

16:46 
2.7 

22:18 
15.6 

W 

25 

6:17 
1.9 

10:38 
17.2 

17:34 
1.0 

22:67 
17.8 

8 

F 

26 

8:48 
8.1 

9:80 
15.1 

16:19 
8.1 

21:54 
16.6 

M 

26 

5:11 
2.5 

10:36 
16.0 

17:32 
1.9 

22:56 
16.2 

E 

O 

Th 

26 

5:61 
1.6 

11:10 
18.0 

18:04 
0.7 

23:26 
17.8 

8 

27 

4:48 
2.7 

10:18 
16.5 

17:18 
2.5 

22:39 
16.8 

o 

Tu 

27 

6-.58 
2.0 

11K» 
16.6 

18:10 
1.4 

28:26 
16.7 

F 

27 

6:18 
L8 

11:40 
18.6 

18:80 
0.6 

23:54 
18.2 

S 

28 

6:88 
2.8 

10:57 
15.8 

18:00 
2.1 

28:15 
16.0 

W 

28 

6:28 
1.8 

11:38 
17.2 

18:41 
1.3 

23:54 
17.2 

8 

28 

6:88 
L2 

12:10 
19.0 

18:62 
0.7 

■        •        • 

•         a         • 

5 

M 

29 

6:20 
2.1 

11:80 
16.1 

18:88 
1.9 

28:46 
16.2 

Th 

29 

6:64 
1.8 

12:06 
17.8 

19K)6 
1.2 

•  •        • 

•  •        ■ 

8 

29 

0:24 
18.6 

7:00 
1.8 

12:42 
19.2 

19:17 
0.9 

Tu 

30 

'6:56 
2.8 

11:59 
16.4 

19:10 
2.0 

•  •        • 

•  •        • 

E 

F 

30 

0:19 
17.6 

7:18 
1.9 

12:84 
18.3 

19:23 
1.3 

M 

30 

0:57 
18.5 

7:26 
1.4 

13:17 
19.0 

19:45 
1.2 

W 

31 

0:18 
16.4 

7:24 
2.6 

12:28 
16.7 

19:84 
2.1 

8 

31 

0:48 
17.8 

7:28 
1.9 

13:07 
18.6 

19:48 
1.3 

Thetid 
acomparifl 
from  Ileal 
which  is  9. 
unless  a  m 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecrtlve  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  Approximate 
L  feet  below  mean  8ea  level.    To  fliid  the  de 
inus  (— )  sign  is  before  the  height,  in  whicl 

th  their  times  on  the  flret  line  and  heights  c 
Lher  it  is  high  or  low  water.    The  heignts,  ir 
ly  the  datum  of  soundingH  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

Tbetti 
greater  art 

ae  used  is  Greenwich  Mean  Civil;  0*  is  mid 
i  in  the  afternoon  (p.  m.)  and  when  dimj 

night,  12)>  is  noon:  all  hours  less  than  12  ar 
inlshed  by  12  give  the  times  after  noon;  f 

e  in  the  forenoon  (a.  m 
or  Instance,  15:47  is  3:47 

.).  all 
p.  m. 

#,  nev 
equator;  A 

r  moon;  }),  Istquar.;  Q.  full  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  8,  moon 

farthest  north  or 

south  of  the 

812 
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OCTOBER. 


N 


E 


8 

D 

A 


E 


N 


Day  of— 


W. 


Tu 
W 

Th 
F 

S 

M 
Tu 

W 
Th 

F 

S 

S 

M 
Tu 
W 
Th 

F 

8 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 
Th 


Mo. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


1:84 
18.8 

2:14 
17.7 

S:<M 
16.6 

4:01 
15.8 

6:14 
14.8 

0:42 
4.6 

2:26 
8.8 

8:42 
2.8 

4:40 
0.9 

5:28 
-0.1 

6:11 
—0.6 

6:50 
—0.4 

0:29 
18.7 

IKX) 
18.0 

1:38 
17.8 

2K)6 
16.8 

2:46 
16.8 

8:86 
14.8 

4:86 
18.6 

0:10 
6.5 

1:86 
5.1 

2:49 
4.2 

8:46 
8.1 

4:80 
2.1 

6K)7 
1.5 

6:40 
1.0 

6KW 
0.9 

0K)2 
19.0 

0:88 
18.9 

1:14 
18.8 

1:58 
17.7 


7:58 
1.6 

8:38 
2.2 

9:26 
8.0 

10:28 
3.8 

11:51 
4.8 

6:50 
14.2 

8:20 
15.8 

9:26 
16.9 

10:18 
18.3 

11 KX) 
19.2 

11:88 
19.6 

12:18 
19.6 

7:24 
0.1 

7:68 
1.0 

8:29 
2.0 

9K)0 
8.0 

9:86 
3.9 

10:24 
4.6 

11:29 
6.1 

6-.54 
18.1 

738 
13.7 

8:82 
14.9 

9:28 
16.8 

lOKM 
17.5 

10:40 
18.5 

11:18 
19.1 

11:48 
19.4 

6:86 
1.0 

7:10 
1.2 

7:46 
1.6 

8:30 
2.3 


13:56 
18.4 

14:41 
17.4 

16:82 
16.1 

16:86 
14.8 

18:02 
14.0 

13:34 
4.0 

15:06 
2.7 

16:12 
1.1 

17«4 
-0.2 

17:50 
—1.0 

18:30 
-1.1 

19K)8 
—0.9 

12:45 
19.0 

18:16 
18.2 

13:48 
17.8 

14:26 
16.8 

15:12 
15.1 

16K)6 
13.9 

17:16 
13.0 

12:51 
6.0 

14:14 
4.2 

15:19 
8.1 

16:08 
2.0 

16:49 
1.1 

17.-26 
0.6 

17*.56 
0.4 

18:24 
0.5 

12:21 
19.4 

12:59 
19.0 

13:88 
18.8 

14:24 
17.2 


20.-20 
1.7 

21:04 
2.6 

21:59 
8.5 

23:10 
4.3 


19:40 
14.5 

21:00 
15.9 

21:58 
17.4 

22:42 

18.4 

23:22 
19.0 

28:66 
19.1 


19:43 
0.0 

20:15 
1.2 

20:46 
2.3 

21:20 
3.4 

22K)0 
4.3 

22:53 
5.1 


18:46 
13.1 

20:06 
14.1 

21:04 
15.3 

21:48 
16.5 

22:24 
17.5 

22:58 
lfc.2 

23:30 
18.8 


18:54 
0.7 

19'.30 
1.2 

20:10 
1.9 

20:56 
2.8 


NOVEMBER. 


s 


Day  of— 


W.  Mo, 


P 
£ 


A 

J) 


£ 


o 


N 


F 

S 

s 

M 
Tu 

W 
Th 

F 

S 

s 

M 
Tu 

W 
Th 

F 

S 

8 

M 
Tu 

W 
Th 

F 

8 

M 

Tu 
W 

Th 
F 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


2:46 
16.5 

8:46 
15.3 

5.-00 
14.5 

0:36 
4.2 

2K» 
8.4 

3:17 
2.2 

4:16 
LI 

5:04 
0.4 

5:50 
0.1 

6:80 
0.8 

OKW 
17.9 

0'.88 
17.4 

li06 
16.8 

1:40 
16.1 

2:17 
15.5 

8K)2 
14.9 

8:58 
14.3 

5:02 
14.0 

0:19 
4.9 

1:29 
4.8 

2:32 
8.5 

8:80 
2.6 

4:18 
L8 

6:02 
1.8 

5:43 
LO 

6:22 
0.9 

0:22 
18.8 

1K)4 
18.3 

1:48 
17.8 

2:36 
17.0 


9:24 
3.0 

10:28 
8,7 

11*.52 
8.9 

6:31 
14.4 

8:00 
15.4 

9H)5 
16.8 

9a^ 
17.9 

10:40 
18.6 

11:18 
18.8 

11:51 
18.6 

7K» 
0.9 

7:40 
L7 

8:10 
2.5 

8:86 
8.2 

9K)8 
3.9 

9:49 
4.8 

10:40 
4.6 

11:48 
4.6 

6:20 
14.2 

7:84 
16.0 

8'M 
16.1 

9:24 
17.3 

10:08 
18.2 

10:48 
18.9 

11:26 
19.2 

12H>4 
19.2 

7:02 
LI 

7:46 
L4 

8:86 
L9 

9:29 
2.4 


15:17 
15.9 

16:22 
14.7 

17:48 
14.0 

1321 
3.4 

14:42 
2.3 

15:46 
1.1 

16:40 
0.1 

17:28 
-0.4 

18:11 
-0.4 

18:50 
0.1 

12:24 
l&l 

12:62 

17.5 

18:22 
16.8 

18:58 
16.0 

14:40 
16.2 

15:80 
14.4 

16:81 
18.7 

17:44 
18.6 

12:58 
4.1 

14:04 
8.2 

16:06 
2.4 

15*JW 
L6 

16:43 
LO 

17:24 
0.7 

18K)4 
0.7 

18:44 
0.8 

12:44 
18.6 

1327 
18.0 

14:14 
17.2 

16Kr7 
16.2 


21:54 
8.6 

23K)6 
4.2 


1921 
14.6 

20:38 
15.8 

21:36 
17.1 

22:23 
18.0 

23:02 
18.4 

28:36 
18.8 


1925 
LO 

19'.56 
2.0 

2024 
2.9 

20:60. 
8.8 

2126 
4.4 

22:10 
4.8 

28:10 
5.0 


19Ktt 
14.1 

20:10 
16.1 

21  K» 
16.2 

21:48 
17.3 

2229 
18.1 

23.-07 
18.7 

23:45 
18.9 


1925 
L3 

20:10 
L8 

21:00 
2.4 

21:56 
8.0 


DECEMBER. 


a 

8 


E 


8 


}> 
E 


N 

O 


E 


Day  of— 


W. 


8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 


Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


8:84 
16.0 

4:41 
15.8 

0:11 
3.6 

1:80 
3.3 

2:43 
2.6 

8:48 
L9 

4:44 

L3 

5:82 
LO 

6:18 
LI 

6:58 
L5 

0:22 
16.7 

0-.60 
16.4 

1.20 
16.1 

1:56 
16.0 

2:86 
15.8 

8:26 
16.6 

420 
15.3 

521 
16.1 

0:18 
4.0 

1:18 
8.5 

2:26 
8.0 

8:84 
2.4 

4'M 

L8 

L2 

6:19 
0.8 

0:14 
18.8 

0-.57 
18.7 

1:41 
18.4 

229 
17.8 

820 
17.1 

4:16 
16.8 


10:80 
2.8 

11:88 
3.0 

6H)2 
15.0 

726 
15.4 

8:86 
16.2 

9:32 
17.1 

1020 
17.6 

IIKX) 
17.7 

11:86 
17.6 

12:07 
17.2 

7:31 
2.1 

8.-00 
2.6 

824 
8.1 

8:48 
3.4 

921 
8.6 

lOHM 
8.6 

10:52 
8.6 

11:60 
3.5 

6:30 
15.3 

7:40 
15.8 

8:42 
16.6 

9:86 
17.6 

1025 
18.2 

11:10 
18.6 

11:54 
18.8 

7:06 
0.6 

7:52 
0.6 

8:40 
0.8 

926 
LO 

10:18 
L6 

11:13 
2.1 


16.'06 
15.2 

1724 
14.6 

12:52 
2.9 

14:10 
2.4 

15:17 
L7 

16:17 
LO 

17:10 
0.8 

17:56 
0.6 

18:39 
LO 

19:16 
1.6 

12:88 
16.7 

13K)4 
16.8 

13:37 
16.0 

14:15 
15.7 

15K)0 
15.3 

15:52 
16.0 

16*.62 

14-7 

17:68 
14.6 

12:51 
8.2 

13:56 
2.8 

15.*04 
2.3 

16:10 
L7 

17.-06 
L2 

17:56 
0.9 

18:42 
0.7 

12:86 
18.7 

1820 

18.3 

17.7 

14:54 
17.0 

15:49 
16.1 

16:60 
15.3 


23:00 
3.4 


18:49 
14.7 

20:07 
15.5 

21:09 
16.4 

22.-00 
16.9 

22:42 
17.3 

2320 
17.3 

23:52 
17.0! 


19:48 
2.4 

20:13 
3,1 

2b'.33 
8.6 

21:00 
3.9 

21:34 
4.1 

2221 

4.1 

23:18  i 
4.1 


19:08 
15.0] 

20:15 

15.7 

21:11 
16.7 

22:01 
17.6 

22:48 
18.2  ! 

28:32  I 

18.6  I 


1927 
0.8 

20:13 
LO 

21.-00 

L4 

21:49 
L8 

22:41 
2.3 

23:39 
2.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  limes  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  ' 
which  is  9.1  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  me  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Greenwich  Mean  Civil;  0^  is  midnisfht,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),a]l 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  oy  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

9.  new  moon;  }),  Ist  quar.;  O.  full  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH.                                1 

■ 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

P 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 
1 

W. 
Th 

Mo. 

1 

W. 
F 

Mo. 
1 

2:W 
5.2 

8:15 
22.4 

14.34 
5.2 

20:45 
23.3 

4K>4 
4.8 

9:57 
24.4 

16:85 
2.5 

22:28 
24.8 

8:57 
4.2 

9:48 
24.2 

16:25 
2.1 

22:20 
24.6 

Tu 

2 

8:10 
4.5 

0:16 
23.8 

15:40 

3.8 

21:42 
24.6 

P 

F 

2 

bl02 
2.3 

10:50 
26.3 

17:28 
0.5 

23:18 
26.3 

S 

2 

4:52 

L8 

10:88 
26.5 

17:15 
-0.1 

28K)6 
26.3 

W 

3 

4:12 
S.2 

10:09 
25.2 

16:40 
2.3 

22:35 
25.8 

o 

S 

3 

5:58 
0.6 

11:86 
27.7 

18:16 
— LO 

•  •        • 

•  •        • 

o 

s 

3 

5:38 
0.0 

11:22 
28.1 

18:00 
—1.8 

23:47 

27.8 

N 

9 

Th 

4 

5K)6 
2.0 

11:00 
26.5 

1736 
LO 

28:25 
26.7 

s 

4 

0H)8 
27.3 

6:37 
—0.4 

12:20 
28.7 

19:02 
—1.7 

£ 

M 

4 

650 
— LO 

12:02 
29.1 

18:41 
—2.5 

•         •        • 
■         ■        « 

F 

5 

6:01 
1.0 

11:45 
27.3 

18:26 
0.2 

•  ■        • 

•  •        • 

M 

5 

0:46 
27.7 

752 
—0.6 

13:03 
28.8 

19:44 
— L7 

Tu 

5 

0:26 
28.2 

6:59 
— L2 

12:41 
29.5 

1950 
—2.1 

S 

6 

0:11 
27.0 

6:50 
0.8 

12:82 
27.7 

19:15 
—0.3 

E 

Tu 

6 

1:26 
27.5 

8:02 
—0.2 

18:44 
28.4 

20:25 
—0.8 

W 

6 

1:02 
28.0 

7:86 
—0.8 

18:18 
28.9 

19:67 
— LO 

' 

s 

7 

0:68 
28.8 

7:37 
0.8 

18:19 
27.7 

20:03 
0.0 

W 

7 

2K)6 
26.7 

8:44 
0.9 

14:25 
27.8 

21:08 
0.6 

Th 

7 

1:38 
27.2 

8:12 
0.8 

18:64 
27.6 

20:88 
0.8 

M 

8 

1:45 
26.3 

8:?5 
1.7 

14:06 
27.0 

20:50 
0.3 

Th 

8 

2:48 
25.4 

9:26 
2.4 

15KJ7 
25.6 

21:60 
2.4 

F 

8 

2:12 
26.0 

8:47 
2.4 

14:82 
25.9 

21:10 
2.8 

Tu 

9 

2:82 
25.4 

9:12 
2.0 

14:54 
26.0 

21:40 
L4 

F 

9 

8:82 
23.8 

10:10 
4.3 

15:53 
28.7 

22:36 

4.4 

S 

9 

2:60 
24.8 

9:26 
4.3 

15:10 
23.8 

21:48 
6.0 

E 

W 

10 

3:22 
24.0 

10:08 
3.0 

15:45 
24.7 

22:80 
2.7 

(L 

S 

10 

4:20 
21.9 

11:00 
5.8 

16:48 
21.6 

23:32 
6.2 

c 

s 

10 

8:30 
22.2 

10:10 
6.2 

15:65 
21.5 

22:86 
7.0 

a 

Th 

11 

4:16 
22.8 

10:54 
4.3 

16:42 
28.8 

23:25 
4.0 

s 

11 

5:22 
20.2 

12:02 
7.2 

18K» 
19.9 

•  •        • 

•  •        • 

s 

M 

11 

451 
20.2 

11:06 
7.8 

16:56 
19.2 

28:43 
8.6 

F 

12 

5:18 
21.7 

11:52 
5.3 

17:46 

::2.o 

■        •        • 
•        •        • 

M 

12 

0:40 
7.4 

6:40 
19.4 

18:20 
7.6 

19.'24 
19.4 

Tu 

12 

5:35 
18.6 

12.-28 
8.7 

18:28 
18.0 

«        •        • 

•        •        ■ 

S 

13 

0:25 
5.0 

6:27 
20.9 

12:56 
5.9 

18:56 
21.4 

8 

Tu 

13 

2:00 
7.6 

8:08 
19.4 

14:88 
7.2 

20:41 
19.7 

A 

W 

13 

1:16 
9.1 

7:11 
18.2 

14K)1 
8.2 

20:08 
18.8 

S 

14 

1:30 
5.5 

7:37 
20.9 

14.-04 
5.9 

20.-06 
21.4 

A 

W 

14 

8:15 
6.8 

9:07 
20.5 

15:44 
5.7 

21:38 
20.8 

Th 

14 

2:42 
8.1 

8:32 
19.6 

15:84 
6.8 

21:11 
19.8 

M 

16 

2:37 
5.4 

8:40 
2L3 

15.-08 
5.4 

21:05 
21.8 

Th 

16 

4:12 
5.5 

9:56 
21.9 

16:86 
4.3 

22:25 
2L6 

F 

15 

3:43 
6.8 

9:25 
2L5 

16:06 
4.7 

21:57 
21.5 

Tu 

16 

8:88 
5.0 

9:31 
22.0 

16:05 
4.5 

21:55 
22.4 

F 

16 

5:00 
4.0 
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L7 
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19 

8:80 
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9:27 
—0.5 

16:05 
10.8 
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0.3 
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M 

19 

4:40 
ILO 

10:83 
0.4 

17H)8      22:46 
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Th 
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11:80 
2.2 

18:22 
8.7 
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4:18 
11.5 

10:17 
—0.1 

16:55 
10.4 
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0.7 
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11:20 
LI 

18:01      28:87 
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12:26 
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19:80 
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5:10 
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11:07 
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LI 

W 
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12:10 
L9 

19:00    .    .    . 
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8:17 
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18:42 
9.5 

•  •        ■ 

•  •        ■ 

a 

Th 

22 

0:85 
2.3 

7:85 
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2:16 
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9:25 
8.8 

14:87 
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Tu 

23 

0:14 
1.6 

7HJ5 
9.9 

12:52 
L7 

19:41 
9.2 

F 

23 

1:40 
2.7 

8:45 
8.6 

14:10      21:20 
2.9         8.8 

M 

23 

8:20 

2.8 

10:19 
8.6 

15:85 
2.8 

22:28 
9.5 

W 

24 

1:12 
2.1 

8K)6 
9.4 

13:50 
2.1 

20:40 
9.1 

S 

24 

2:48 
2.8 

9:60 
8.7 

15:18      22:08 
2.9         9.2 

Tu 

24 

4:13 
2.4 

IIHS 
9.0 

16.-28 
2.3 

23:11 
10.0 

Th 

25 

2:14 
2.8 

9:10 
9.2 

14:47 
2.4 

21:38 
9.2 

A 

8 

25 

8:51 
2.6 

10:46 
8.9 

16:07      22:57 
2.6         9.6 

W 

25 

4:55 
L8 

11:40 
9.5 

17:05 
1.7 

23:49 
10.4 

8 

F 

26 

8:15 
2.4 

10:11 
9.2 

15:48 
2.4 

22:32 
9.4 

M 

26 

4:43 
2.2 

11:82 
9.2 

16:55      23:40 
2.2       10.0 

B 

O 

Th 

26 

5:35 
1.2 

12:14 
9.8 

17:42 
LI 

•        *        • 
>        •        • 

S 

27 

4:13 
2.2 

11:05 
9.8 

16:33 
2.3 

23:20 
9.8 

o 

Tu 

27 

5:27 
L7 

12:12 
9.5 

17:35    .    .    . 
L7    .    .    . 

F 

27 

0:24 
10.7 

6:10 
0.7 

12:45 
10.1 

18:20 
0.6 

s 

28 

5:04 
1.9 

11:58 
9.5 

17:18 
2.0 

•  •         • 

•  •         • 

VV 

28 

0:19 
10.4 

6:06 
L8 

12:46      18:13 
9.8         L8 

8 

28 

0:59 
10.9 

6:46 
0.8 

13:17 
10.2 

18:58 
•  0.3 

O 
A 

M 

29 

0:06 
10.1 

5:50 
L6 

12:31 
9.6 

18:00 
L7 

Th 

29 

0:55 
10.7 

6:42 
L8 

13:18      18:49 
9.9         0.9 

8 

29 

1:33 
10.8 

7:22 
0.1 

18:51 
10.2 

19:36 
0.2 

Tu 

30 

0:48 
10.4 

6:30 
L2 

13:12 
9.7 

18:37 
L4 

E 

F 

30 

1:29 
10.8 

7:17 
0.4 

13:48      19:24 
10.0         0.6 

M 

30 

2:08 
10.6 

8K)1 
0.1 

14:26 
10.1 

20:16 
0.3 

W 

31 

1:20 
10.5 

7K)6 
0.9 

13:47 
9.7 

19:15 
1.1 

S 

31 

2:02 
10.8 

7:52 
0.2 

14:20      20:02 
10. 0         0.5 

Thetid 
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1  Low  Water  Springs,  which  is  approxima 
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•,new 
equator;  A 

moon;  3) 
,  P,  moon 

,  1st  quar.;  O.  'ull  moon;  (C,  3d  < 
in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 
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JANUARY. 
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Day  of— 


W. 


N 
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M 

Tu 

W 

Th 

F 

S 

H 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

H 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 

N   w 


s 

A 


E 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Time  and  Helffht  of  High  and 
Low  water. 


1.6 

2:16 
1.2 

8:14 
0.8 

4:10 
0.4 

5:01 
0.1 

5:60 
—0.1 

0:34 
10.9 

1:21 
10.8 

2:10 
10.5 

8KX) 
10.1 

8:64 
9.7 

4:51 
9.2 

5:52 
8.9 

0:82 
2.1 

1:85 
2.1 

2:88 
2.0 

8:25 
1.7 

4:10 
1.6 

4:50 
1.4 

5:25 
1.8 

5:57 
1.2 

0:28 
9.6 

0:58 
9.6 

1:81 
9.6 

2:07 
9.5 

2:50 
9.4 

8:40 
9.1 

4:88 
8.8 

5:60 
8.6 

0-41 
2.0 

1:55 

1.7 


7:85 
9.2 

8i87 
9.6 

9:85 
10.1 

10:29 
10.5 

11:20 
10.8 

12:09 
10.9 

6:39 
—0.1 

7:27 
0.1 

8:16 
0.4 

9:08 
0.8 

10:02 
1.2 

10:59 
1.7 

12:01 
2.0 

6:57 
8.8 

8:00 
8.8 

8:56 
9.0 

9:57 
9.2 

10:80 
9.4 

11:07 
9.5 

11:41 
9.5 

12:13 
9.6 

6.^ 
1.1 

7:01 
1.1 

7:87 
1.1 

8:16 
1.2 

9:01 
1.3 

9:52 
1.6 

10:54 
1.9 

12:04 
2.1 

7.-06 
8.7 

8:20 
9.2 


18:45 
1.4 

14:46 
1.0 

15:42 
0.6 

16:86 
0.2 

17:26 
-0.1 

18:15 
—0.1 

12:56 
10.9 

13:45 
10.6 

14:85 
10.8 

15:27 
9.9 

16:22 
9.5 

17:22 
9.1 

18:25 
8.8 

18:04 
2.1 

14:04 
2.1 

15:00 
1.9 

15:48 
1.7 

16:81 
1.5 

17:06 
1.4 

17:41 
1.8 

18:12 
1.2 

12:42 
9.6 

13:15 
9.6 

18:49 
9.6 

14:23 
9.5 

15:14 
9.3 

16:08 
9.0 

17:13 
8.7 

18:28 
8.7 

18:19 
1.9 

14.-28 
1.5 


20:06 
9.4 

21.'07 
9.9 

22:02 
10.3 

22:55 
10.7 

23:44 
10.9 


19:04 
0.0 

19:52 
0.2 

20:42 
0.6 

21:34 
1.0 

22r30 
1.5 

28:29 
1.8 


19:29 
8.8 

20:29 
8.9 

21:22 
9.1 

22:09 
9.3 

22:49 
9.4 

23:25 
9.5 

28:57 
9.5 


18:45 
1.1 

19:19 
1.1 

19:56 
1.1 

20:38 

1.2 

21:26 
1.5 

22:22 
1.8 

23:27 
2.0 


19:43 
8.9 

20:52 
9.5 
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1 
2 

I  3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Time  and  Height  of  High  and 
Low  Water. 


8H)0 
1.2 

8:58 
0.6 

4:51 
0.1 

5:89 
—0.8 

0:18 
11.2 

1.-02 
11.2 

1:45 
10.9 

2:29 
10.4 

8:16 
9.8 

4:06 
9.2 

5K>4 
8.6 

6:12 
8.8 

0:53 
2.7 

2:00 
2.5 

2:58 
2.2 

8:46 
1.8 

4.-26 
1.4 

5:02 
1.1 

5:34 
0.8 

0:04 
10.1 

0:35 
10.1 

1:07 
10.1 

1:42 
10.0 

2:23 
9.7 

3:10 
9.3 

4:10 
8.8 

5:24 
8.4 

0:20 
2.4 

1:41 
2.1 


9:28 
9.8 

10:19 
10.4 

11:10 
10.9 

11:56 
11.2 

6:24 
—0.4 

7.-07 
—0.8 

7:60 
0.0 

8:85 
0.5 

9:22 
LI 

10:18 
L7 

11:11 
2.3 

12:18 
2.6 

7:21 
8.2 

8:26 
8.5 

9:20 

8.8 

10H)6 
9.2 

10:45 
9.6 

11:18 
9.8 

11:60 
10.0 

6:05 
0.6 

6:37 
0.6 

7:12 
0.6 

7:60 
0.7 

8:32 
LI 

.9:23 
L5 

10:25 
2.1 

11:40 
2.8 

6:49 
8.5 

8:08 
8.9 


15:30 
0.9 

16:26 
0.3 

17:15 
-0.1 

18.-01 
-0.4 

12:40 
11.2 

18:24 
ILO 

14:07 
10.7 

14:62 
10.1 

15:41 
9.5 

16:35 
8.9 

17:37 
8.4 

18:46 
8.2 

13:27 
2.6 

14:80 
2.4 

15:22 
2.0 

16:07 
L6 

16:45 
L2 

17:18 
LO 

17:50 
0.7 

12:20 
10.1 

12:50 
10.1 

13:24 
10.1 

14:02 
9.8 

14:46 
9.5 

15:37 
9.0 

16:44 
8.5 

18:06 

8.3 

13:02 
2.3 

14:16 
L7 


21:52 
10.1 

22:45 
10.7 

23:88 
ILl 


18:46 
-0.4 

19:29 
—0.2 

20:12 
0.2 

20:58 
0.8 

21:47 
L4 

22:42 
2.0 

23:45 
2.5 


19:54 
8.3 

20:55 
8.6 

21:45 
9.1 

22:27 
9.4 

23:01 
9.7 

23:44 
9.9 


18:21 
0.6 

18:66 
0.6 

19:30 
0.6 

20:10 
.  0.9 

20:56 
L3 

21:52 
L8 

23:00 
2.2 


19:21 
8.6 

20:42 
9.3 
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Time  and  Height  of  High  and 
Low  water. 
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8 
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S 
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M 
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Tu 

19 

W 

20 

Th 

21 

F 

22 

8 

23 

S 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

s 

31 

2:60 
L4 

3:47 
0.6 

4:37 
0.0 

5:22 
—0.4 

6:03 
—0.5 

0:38 
1L2 

1:18 
10.9 

1:57 
10.4 

2:89 
9.8 

8:24 
9.1 

4:18 
8.4 

5:24 
8.0 

0K)9 
3.0 

1:21 
2.8 

2:22 
2.4 

3:18 
L9 

8:54 
L8 

4:31 
0.8 

5:06 
0.5 

5:39 
0.8 

0:12 
10.5 

0:43 
10.4 

1:21 
10.2 

2:03 
9.8 

2:51 
9.2 

8:54 
8.6 

5:12 

8.3 

0:10 
2.4 

1:29 
2.0 

2:35 
L8 

3:80 
0.6 


9:13 
9.7 

10:07 
10.4 

10:56 
ILO 

11:39 
1L3 

12:19 
1L3 

6:43 
-0.4 

7:22 
0.0 

8:01 
0.5 

8:44 
LI 

9:80 
L8 

10:25 
2.5 

11:31 
2.9 

6:88 
7.9 

7:48 
8.2 

8:46 
8.7 

9:33 
9.2 

10:12 
9.7 

10:48 
10.1 

11:20 
10.4 

11:53 
10.5 

6:13 
0.2 

6:49 
0.3 

7:28 
0.6 

8:13 
LO 

9m 
L6 

10:10 
2.1 

11:28 
2.4 

6:39 

8.4 

7:55 
9.0 

8:58 
9.8 

9:50 
10.5 


15:20 
1.0 

16:12 
0.3 

17:00 
—0.2 

17:42 
—0.5 

18:23 
—0.5 

12:58 
ILl 

13:37 
10.7 

14:18 
10.1 

15:00 
9.4 

15:50 
8.7 

16:49 

8.2 

18.-00 
7.9 

12:45 
2.9 

13:53 
2.6 

14:48 
2.1 

15:34 
1.6 

16:14 
LI 

16:48 
0.7 

17:22 
0.4 

17:55 
0.2 

12:27 
10.5 

13:02 
10.3 

13:41 
10.0 

14:26 
9.5 

15:21 
8.9 

16:31 

8.4 

17:57 
8.3 

12:50 
2.3 

14:08 
L7 

15:08 
LO 

15:54 
0.3 


21:41 
10.1 

22:32 
10.8 

23:18 
1L2 

28:59 
1L4 


19:02 
-0.2 

19:42 
0.2 

20:22 
0.8 

21:06 
1.5 

21:56 
2.2 

22:58 
2.7 


19:15 
8.0 

20:19 

8.4 

21:10 
9.0 

21:53 
9.5 

22:31 
9.9 

23.-05 
10.2 

23:36 
10.4 


18:30 
0.2 

19:09 
0.4 

19:50 
0.8 

20:37 
L3 

21:35 
L9 

22:47 
2.3 


19:19 
8.7 

20:28 
9.4 

21:24 
10.2 

22:13 
10.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  Is  5.4  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Dublin  Mean  Civil,  for  the  meridian  6^  20^  W.;  0^  is  midnight,  U^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  timesafter  noon;  for  instance,  15:47 
is  3:47  p.  m. 
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7:80 
11.8 

8:05 
10.4 

8:46 
9.6 

9:36 
8.6 

10:60 
8.0 

12:24 
7.9 

7:30 
8.6 

8:80 
2.8 

9:15 
2.0 

9:52 
1.3 

10:26 
0.7 

10:69 
0.4 

11:82 
0.2 

12K» 
0.8 

6:30 
12.0 

7:08 
11.5 

7:68 
10.7 

8:48 
9.7 

lOHW 
8.9 

11:89 
8.7 

6:56 
2.8 

8:06 
1.9 

9:00 
1.1 

9:47 
0.8 

10:29 
—0.1 


16:52 
12.6 

17:29 
12.8 

18:04 
12.8 

12:44 
-0.1 

18:16 
0.6 

13:49 
1.8 

14:28 
2.1 

16K» 
2.9 

15:55 
8.6 

17:14 
4.0 

18:48 
8.7 

13:40 
8.6 

14:82 
9.5 

15:14 
10.4 

15:60 
11.2 

16.'25 
11.8 

16:59 
12.2 

17:88 
12.4 

18:10 
12.3 

12:40 
0.6 

13:20 
1.2 

14HK 
1.8 

16:10 
2.6 

16:32 
3.1 

18K)5 
2.9 

13K)7 
9.8 

14:12 
10.2 

15:04 
11.2 

15:45 
11.8 

16:27 
12.2 


28:18 
-0.9 

28:52 
-0.9 


1837 
12.4 

19.11 
11.8 

19:46 
11.0 

20:25 
10.2 

21:11 
9.4 

22:12 
8.6 

28:86 
8.8 


19:54 
8.0 

20:46 
2.2 

21:29 
1.4 

22:06 
0.7 

22:42 
0.8 

28:16 
0.1 

28:48 
0.1 


18:48 
11.9 

19:32 
11.8 

20:22 
10.6 

21:27 
9.6 

22:60 
9.1 


19:25 
2.2 

20:27 
1.3 

21:20 
0.5 

22:05 
-0.1 

22:47 
-0.4 


MAY. 


I 


Day  of— 


W.  Mo. 


S 


E 


P 


}) 


O 


w 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 
§ 
M 
Tu 
W 
Th 
F 
S 
8 
M 
Tu 
W 
Th 
F 
S 

M 

Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Time  and  Heisht  of  High  and 
LowWater. 


W!29 


Th 
F 


30 
31 


4:46 
12.5 

5:20 
12.4 

OKX) 
0.1 

0:36 
0.7 

IM 
1.4 

1:42 
2.0 

2:21 
2.7 

8K)7 
8.2 

AM 

8.6 

5:17 
8.6 

0:06 
8.9 

1:10 
9.6 

2M 
10.2 

2JiI 
10.9 

8:82 
1L6 

4:12 
11.9 

4:62 
12.0 

6:88 
12.0 

0:12 
0.6 

IKW 
LI 

1:52 
L6 

2:62 
2.1 

4.-02 
2.4 

5:16 
2.6 

6:26 
2.2 

0K)6 
10.3 

2:05 
10.9 

2:65 

n.8 

3:40 
11.5 

4:20 

n.5 

4:58 
11.4 


11:07 
-0.1 

11:48 
0.1 

6:66 
12.0 

6:28 
U.4 

7K)1 
10.8 

7:86 
10.1 

8:16 
9.4 

9K)5 
8.8 

10:10 
8.4 

11:28 
8.4 

6:27 
8.8 

7:26 
2.7 

8:17 
2.1 

9:02 
L4 

9:45 
0.9 

10:26 
0.6 

11:06 
0.6 

11:48 
0.6 

6:16 

n.7 

7K)0 
n.2 

7:51 
10.5 

8:52 
9.9 

10:06 
9.6 

11:22 
9.4 

12:87 
9.8 

7:80 
L8 

8:25 
1.3 

9:16 
0.9 

lOKX) 
0.7 

10:42 
0.7 

11:22 
0.9 


17K» 
12.8 

17:87 
12.2 

12:17 
0.6 

12:60 
L2 

18:21 
L8 

18:66 
2.4 

14:87 
2.9 

16:28 
3.8 

16:84 
8.5 

17:46 
8.8 

12:40 
8.8 

13:40 
9.5 

14:27 
10.8 

15:10 
U.1 

15:51 
1L7 

16:81 
12.0 

17:U 
12.2 

17:64 
12.0 

12:82 
0.9 

18:21 
L3 

14:17 
L8 

15:22 
2.2 

16d» 
2.3 

17:45 
2.2 

18:52 
L8 

18:88 
10.4 

14:80 
10.9 

16:16 
U.3 

15:58 
1L5 

16:39 
11.5 

17:15 
n.4 


28:26 
—0.8 


18:10 
1L8 

18:45 
n.3 

19:20 
10.7 

20:00 
10.1 

20:45 
9.5 

21:42 
9.0 

22:52 
8.8 


■         •         • 

18:54 
2.8 

19:48 
2.2 

20:37 
L5 

21  .-23 
0.9 

22K» 
0.5 

22:46 
0.4 

28:80 
0.4 


18:38 
U.7 

19:27 
1L2 

20:24 
10.6 

21:80 
10.1 

22.42 
9.8 

28:58 
10.0 


19:53 
LS 

20:47 
0.9 

21:35 
0.6 

22:20 
0.5 

23K)2 
0.7 

23:41 
1.0 


JUNE. 


8 


3) 
B 


P 


B 


S 

O 


Day  of— ' 


W. 


s 
s 

M 

Tu 
W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

8 
M 
Tu 
W 
Th 

F 

8 

8 
M 
Tu 
W 
Th 

F 

8 

8 


Mo. 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


6:84 
U.1 

008 
L4 

0'.&2 
L9 

1:26 
2.3 

2:04 
2.6 

2:46 
2.8 

8:88 
2.9 

4:^ 
2.9 

6:22 
2.8 

0:10 
9.7 

1.-09 
10.0 

2:07 
10.6 

2:57 
10.9 

8:46 
11.3 

4:88 

n.5 

6:21 
U.6 

On)9 
0.8 

1:00 
LO 

1:54 
L2 

2UM) 
L4 

8:46 
L6 

4:46 
L8 

5:46 
L9 

0:26 
10.8 

1:28 
10.8 

2:24 
10.4 

8:14 
10.6 

4K)0 
10.6 

4:42 
10.6 

6:20 
10.5 


11:66 
L8 

6:06 
10.7 

6:42 
10.8 

7:16 
9.9 

TM 
9.6 

8:40 
9.4 

9:84 
9.2 

10:88 
9.1 

11:86 
9.2 

6.-20 
2.6 

7:17 
2.2 

8:18 
L8 

9:07 
L4 

9:68 
LI 

10:90 
0.9 

11:40 
0.8 

6:06 
U.6 

1L8 

7:60 
U.O 

8:46 
10.6 

9:48 
10.8 

10:49 
10.2 

11 -.64 
10.0 

6:47 
L9 

7:47 
L9 

8:44 
L7 

9:36 
L6 

10:24 
L5 

11:06 
L5 

11:46 
L6 


17:50 
ILl 

12:82 
L7 

18:06 
2.1 

18:41 
2.4 

14:20 
2.6 

16:06 
•2.8 

16:57 
2.8 

16:62 
2.7 

17:60 
2.6 

12.'87 
9.6 

18:87 
10.1 

14:80 
10.7 

15.'20 
1L2 

16:09 
U.6 

16:57 
U.8 

17:46 
U.9 

12:82 
0.8 

18:24 
0.9 

14:18 
LI 

15:14 
LS 

16:14 
L4 

17:14 
L6 

18:12 

L7 

12:68 
10.1 

18:56 
10.8 

14:48 
10.6 

15:85 
10.7 

16:18 
10.8 

17:00 
10.8 

17:86 
10.8 


18:25 

las 

19.-0I 
10.5 

19:40 
10.2 

20:25 
9.9 

21:14 
9.6 

22:10 
9.5 

23:10 
9.5 


18:48 
2.2 

L8| 

20:40  ' 
L4 

21:35 
1.1 

22:27 
0.9 

28:18 
0.8 


18:33 
11.8 

19:25 
11.6 

20:20 
1L2 

21:18 

ia9 

22:20 
1U.6 

2822 
10.4 


19:15 

20:14 
L6 

21:10 
L5 

22.*01 
L4 

22:48 
L4 

23:30 
L5 

i 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Dublin  Mean  Civil  for  the  meridan  6°  20'  W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47 
is  3:47  p.m. 

9,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  sooth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


QUEENSTOWN  (Haulbowline  Island),  IRELAND,  1012. 


827 


JULY. 

AUGUST. 

8£PT£MB£R.                           | 

• 

i 

Day of— 

Time  and  Hei^t  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
M 

Mo. 
1 

W. 

Th 

Mo. 
1 

W. 
8 

Mo. 
1 

1.7 

6£4 
10.4 

12:20 
L7 

18:12 
10.7 

0:48 
L6 

6:40 
10.9 

12:60 
L8 

18:68 

n.3 

IKM 
0.9 

7:11 
U.7 

1824 
0.7 

19:81 
1L6 

A 

Tu 

2 

0:40 
L9 

6:27 
10.8 

12:64 
1.9 

18:46 
10.7 

£ 

F 

2 

1:14 
1.5 

7H)9 
U.0 

1828 
1.8 

19:80 
11.8 

M 

2 

1:86 
LO 

7:46 
U.4 

18:67 
LO 

20:06 
ILl 

W 

3 

1:11 
2.1 

7K)0 
10.2 

1825 
2.0 

19:24 
10.6 

8 

3 

1:42 
1.4 

7:42 

n.o 

18:67 
1.3 

20H)6 
1L2 

Tu 

3 

2:12 
L4 

8:26 
10.9 

14:88 
1.5 

20:50 
10.4 

Th 

4 

1:48 
2.2 

7:85 
10.2 

13:58 
2.0 

20:00 
10.6 

8 

4 

2:18 
L6 

820 
10.9 

14:83 
1.4 

20:44 
10.9 

c 

W 

4 

2:67 
L9 

9:16 
10.1 

1628 
2.2 

21:46 
9.5 

F 

6 

2:16 
2.2 

8:14 
10.2 

14:34 
2.0 

20:41 
10.4 

M 

6 

2:50 
L6 

9:02 
10.6 

16:15 
1.6 

2129 
10.4 

Th 

5 

8:66 
2.7 

10:22 
9.3 

16:88 
3.0 

23:01 
8.8 

£ 

S 

6 

2:64 
2.2 

8:57 
10.1 

15:14 
2,0 

2127 
10.8 

C 

Tu 

6 

8:86 
1.9 

9:62 
10.1 

16K)6 
2.0 

2224 
9.8 

N 

F 

6 

6:18 
8.3 

11:52 
8.8 

18:16 
3.4 

•  •        • 

•  •        • 

C 

H 

7 

8:86 
2.2 

9:45 
10.0 

16.-00 
2.1 

22:16 
10.0 

W 

7 

4:81 
2.8 

10:68 
9.6 

17:09 
2.5 

28:32 
9.8 

8 

7 

0:42 
8.6 

7:04 
8.2 

18:29 
9.2 

19:68 
2.9 

M 

8 

4:24 
2.8 

10:40 
9.8 

16:54 
2.1 

28:14 
9.9 

Th 

8 

6:40 
2.8 

12:11 
9.3 

18:28 
2.8 

■        •        • 
•        •        ■ 

8 

8 

2:12 
9.8 

8:81 
2.8 

14:44 
10.8 

21:10 
L9 

Tu 

9 

6:31 
2.8 

11:41 
9.7 

17A3 
2.2 

•  •        • 

•  ■        • 

N 

F 

9 

0:53 
9.1 

7:08 
2.8 

13A4 
9.5 

19:56 
2.7 

P 

M 

9 

8:16 
10.5 

9:86 
LI 

15:40 
1L4 

22:07 
0.8 

W 

10 

0:16 
».7 

6:24 
Z4 

12:48 
9.8 

19K)0 
2.2 

8 

10 

2:16 
9.6 

8:32 
2.4 

14:50 
10.8 

21:14 
2.0 

Tu 

10 

4K)6 
U.6 

10:26 
0.0 

1628 
12.4 

22:64 
-0.1 

Th 

11 

1:22 
9.8 

7-.82 
2.8 

18:66 
10.1 

20:10 
2.0 

S 

11 

8.-28 
10.8 

9:42 
L6 

15:50 
U.1 

22:14 
1.2 

• 

W 

11 

4:50 
12.4 

11:12 
—0.7 

17:10 
13.0 

23:34 
-0.7 

F 

12 

2U)0 
10.2 

8:40 
2.0 

16K)0 
10.6 

21:17 
1.7 

P 

• 

M 

12 

4:17 

n.2 

10:89 
0.6 

16:42 
12.0 

23:08 
0.4 

£ 

Th 

12 

6:80 
12.9 

11:61 
—LI 

17:60 
18.4 

•  •        • 

•  •        • 

N 

8 

13 

8:80 
10.7 

9:46 
1.5 

15:56 
11.2 

22:18 
1.2 

Tu 

13 

5:06 
11.9 

1128 
—0.1 

17.28 
12.6 

28-.65 
-0.2 

F 

13 

0:13 
—0.8 

6:08 
13.0 

12:30 
— LO 

1828 
18.2 

f 

8 

14 

4:24 
U.1 

10:44 
1.0 

16:48 
11.7 

28:15 
0.8 

W 

14 

5:50 
12.4 

12:14 
-0.6 

18:12 
13.0 

a          •          • 
•          •          • 

8 

14 

0:50 
—0.6 

6:46 
12.8 

13K)6 
—0.6 

19:06 
12.7 

M 

16 

6:14 
U.6 

11:38 
0.5 

17:88 
12.1 

•  •        • 

•  ■        • 

£ 

Th 

15 

0:89 
-0.4 

6:32 
12.6 

12:67 
-0.7 

18:64 
13.0 

8 

15 

1:28 
0.0 

7:24 
12.3 

13:47 
0.1 

19:45 
1L9 

Tu 

16 

0:07 
0.6 

6:02 

11.8 

12:28 
0.2 

1827 
12.3 

F 

16 

120 
—0.4 

7:14 
12.5 

13UW 
—0.5 

19:36 
12.6 

M 

16 

2:05 
0.8 

8K)2 
1L5 

1426 
LO 

20:26 
U.O 

W 

17 

0.3 

6:60 
11.9 

13:16 
0.1 

19:16 
12.8 

8 

17 

2:00 
0.0 

7:56 
12.1 

1420 
0.0 

20:'2O 
12.0 

Tu 

17 

2:46 
L7 

8:46 
10.6 

15:11 
2.0 

21:11 
9.9 

Th 

1 

18 

1:48 
0.8 

7-jr7 

11.8 

0.2 

20:03 
12.1 

8 

18 

2:42 
0.6 

8:40 
U.5 

15:04 
0.8 

21:05 
11.2 

i 

W 

18 

8:82 
2.6 

9.36 
9.6 

16K>4 
2.9 

22:08 
8.9 

£ 

} 

F 

19 

2:80 
0.6 

8.-25 
11.5 

14:51 
0.4 

20:54 
11.6 

}> 

M 

19 

3:26 
1.4 

9:26 
10.6 

15:52 
L6 

21:55 
10.2 

Th 

19 

4:34 
8.3 

10:42 
8.7 

17:18 
3.6 

23:28 
8.2 

1 

s 

20 

8a8 
0.9 

9:16 
11.1 

15:41 
0.9 

21:44 

n.o 

Tu 

20 

4:16 
2.2 

1020 
9.8 

16:47 
2.4 

22:64 
9.8 

F 

20 

5:56 
3.7 

12K)9 
8.4 

18:47 
3.7 

• 

•  »        • 

•  •        • 

D 

8 

21 

4:07 
1.4 

10:10 
10.5 

16:82 
L4 

22:40 
10.4 

W 

21 

6:18 
2.9 

1127 
9.1 

17« 
3.0 

•        •        • 

A 

8 

21 

1:01 
8.2 

721 
8.5 

13:33 
8.7 

20K>7 
8.3 

M 

22 

6K)2 
1.9 

11.-08 
10.0 

17:30 
2.0 

23:42 
9.9 

8 

Th 

22 

0:06 
8.7 

7:32 
8.3 

12:44 
8.8 

19:17 
3.2 

8 

22 

2:12 
8.8 

8:30 
2.8 

14:84 
9.6 

21:05 
2.6 

Tu 

23 

6H)2 
2.4 

12:12 
9.6 

18:35 
2.8 

■        •        • 
•        •        • 

F 

23 

1:80 
8.7 

7:50 
8.2 

14.-00 
9.1 

20:31 
8.0 

M 

23 

9.5 

920 
2.0 

16:20 
10.8 

21:46 
L9 

W 

24 

0:48 
9.6 

7.-«J8 
2.6 

13.-20 
9.5 

19:42 
2.5 

8 

24 

2:38 
9.0 

8:58 
2.7 

15:00 
9.6 

21:31 
2.5 

Tu 

24 

8:42 
10.8 

10:00 
1.3 

15:66 
U.O 

2221 
L3 

Th 

25 

1:56 
9.5 

8:16 
2.6 

14:22 
9.7 

20:48 
2.4 

A 

8 

25 

829 
9.6 

9:50 
2.0 

15:47 
10.2 

22:18 
L9 

W 

25 

4:14 
10.9 

10:32 
0.8 

16:80 
1L6. 

22:50 
0.9 

S 

F 

26 

2:54 
9.6 

9:16 
2.8 

15:18 
10.0 

21:47 
2.1 

M 

26 

4:10 
10.1 

10:32 
1.4 

16:26 
10.8 

22:56 
L4 

E 

O 

Th 

26 

4:42 
U.5 

11:02 
0.4 

16U>9 
12.0 

28:16 
0.6 

8 

27 

8:46 
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11.8 
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6:12 
1L8 

11:80 
0.3 

17:80 
12.8 

28:42 
0.5 

■ 

28 

4:28 
10.1 

10:52 
L6 

16:46 
10.6 

23:17 
1.7 
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28 

5:14 
U.O 
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0.8 
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11.6 

23:53 
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•  •        « 
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29 
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0.5 

6:11 
12.1 

12:24 
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12.1 
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1 

Tu 

30 

5:40 
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12:04 
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17:55 
11.0 
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•  •        • 
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F 

30 
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0.9 

6:10 
11.6 

12-28 
0.6 
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30 

0:35 
0.6 

6:44 
12.0 
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0.6 
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W 
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L3 
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S 

31 

0:42 
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AP&IL. 


a 

8 


E 

o 


Day  of— 


W.  Mo. 

M      1 

Tu    2 

j       i 

IW|   3 
Th    4 


Time  and  Height  of  High  and 
Low  Water. 


8 

C 
A 


E 


N 
P 


3> 


E 


F 

5 

S     6 

1 

S 

7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

16 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

W 

24 

Th 

25 

F 

26 

S 

27 

s 

28 

M 

29 

Tu 

30 

4:88 
12.6 

5:12 
18.0 

5:47 
18.0 

0:27 
—0.6 

1K)0 
0.0 

1:84 
0.8 

2K)6 
1.6 

2:47 
2.4 

8:84 
&2 

4:88 
8.8 

6.-08 
4.0 

IKX) 
8.8 

2X)6 
9.8 


5:58 
12.4 

0:05 
0.8 

1:05 
0.8 

1:48 
1.4 

2:48 
2.2 

3:55 
3.0 

5:26 
3.2 

0:28 
9.8 

1:40 
10.1 

2:37 
11.0 

8:25 
11.8 

4:07 
12.3 


10:58 
-0.5 

11:85 
—0.7 

12:10 
—0.6 

6:22 
12.7 

6:55 
12.1 

7:80 
11.3 

8:05 
10.4 

8:45 
9.5 

9:35 
8.6 

10-.50 
8.0 

12:24 
7.9 

7:80 
8.6 

8:80 
2.8 


12:05 
0.8 

6:80 
12.0 

7:08 
11.5 

7:58 
10.7 

8:48 
9.7 

10K» 
8.9 

11:39 
8.7 

6:55 
2.8 

8:05 
1.9 

9:00 
1.1 

9:47 
0.3 

10:29 
—0.1 


16-.52 
12.6 

17.-29 
12.8 

18:04 
12.8 

12:44 
-0.1 

13:16 
0.6 

13:49 
1.3 

14:23 
2.1 

15:03 
2.9 

15:55 
3.6 

17:14 
4.0 

18:48 
8.7 

18:40 
8.6 

14:82 
9.5 


2:54 
10.3 

9:15 
2.0 

15:14 
10.4 

8:88 
11.1 

9:52 
1.3 

15:50 
11.2 

4:10 
11.8 

10:25 
0.7 

16:25 
11.8 

4:44 
12.2 

10:59 
0.4 

16:59 
12.2 

6:18 
12.5 

11:82 
0.2 

17:88 
12.4 

18:10 
12.8 

12:40 
0.6 

13:20 
1.2 

14K)S 
1.8 

15:10 
2.6 

16:32 
3.1 

18:05 
2.9 

18:07 
9.3 

14:12 
10.2 

15.-04 
11.2 

15:45 
11.8 

16:27 
12.2 


28:18 
-0.9 

28:52 
-0.9 


18:87 
12.4 

19.11 
11.8 

19:46 
11.0 

20:25 
10.2 

21:11 
9.4 

22:12 
8.6 

23:85 
8.8 


19:54 
8.0 

20:46 
2.2 

21:29 
1.4 

22:06 
0.7 

22:42 
0.3 

23:15 
0.1 

28:48 
0.1 


18:48 
11.9 

19:32 
11.3 

20^22 
10.5 

21:27 
9.6 

22:50 
9.1 


19:25 
2.2 

20:27 
1.3 

21:20 
0.5 

22:05 
-0.1 

22:47 
-0.4 
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M 
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W 

Th 
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Mo. 


Time  and  Heisht  of  High  and 
Low  water. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


4:45 
12.5 

5:20 
12.4 

0.-00 
0.1 

0:85 
0.7 

1.-08 
1.4 

1:42 
2.0 

2:21 
2.7 

8K)7 
8.2 

4:06 
8.5 

5:17 
8.6 

0:05 
8.9 

1:10 
9.5 

10.2 

2:51 
10.9 

8:82 
11.5 

4:12 
11.9 

4:62 
12.0 

5:38 
12.0 

0:12 
0.6 

1:00 
1.1 

1:52 
1.6 

2:52 
2.1 

4K)2 
2.4 

5:15 
2.5 

6:26 
2.2 

0:06 
10.8 

2M 
10.9 

2:55 

n.8 

8:40 
11.5 

4:20 
11.5 

4:58 
11.4 


IIKW 
—0.1 

11:48 
0.1 

5:55 
12.0 

6.-28 
11.4 

7K)1 
10.8 

7:86 
10.1 

8:16 
9.4 

9K)5 
8.8 

10:10 
8.4 

11:28 
8.4 

637 
8.3 

756 
2.7 

8:17 
2.1 

9:02 
1.4 

9:45 
0.9 

10:25 
0.6 

11K)5 
0.5 

11:48 
0.6 

6:15 
11.7 

7K)0 
11.2 

7:51 
10.5 

8:52 
9.9 

10:08 
9.5 

11:22 
9.4 

12:87 
9.8 

7:80 
1.8 

8:25 
1.3 

9:15 
0.9 

10:00 
0.7 

10:42 
0.7 

11:22 
0.9 


17K)2 
12.8 

17:87 
12.2 

12:17 
0.6 

12:60 
L2 

18.'21 
1.8 

18:56 
2.4 

14:87 
2.9 

15.-28 
8.3 

16:84 
8.5 

17:46 
8.3 

12:40 
8.8 

18:40 
9.5 

14:27 
10.8 

15:10 
11.1 

15:51 
11.7 

16:81 
12.0 

17:11 
12.2 

17:54 
12.0 

12:82 
0.9 

18:21 
1.8 

14:17 
1.8 

15:22 
2.2 

16:83 
2.3 

17:45 
2.2 

18:52 
1.8 

13:88 
10.4 

14:80 
10.9 

15:16 
U.3 

15:58 
11.5 

16:39 
11.5 

17:15 
11.4 


28:26 
—0.8 


18:10 
1L8 

18:45 
n.3 

19:20 
10.7 

20:00 
10.1 

20:45 
9.5 

21:42 
9.0 

22:52 
8.8 


18:54 
2.8 

19:48 
2.2 

20:87 
1.5 

21  .-23 
0.9 

22:05 
0.5 

22:46 
0.4 

28:80 
0.4 


18:88 
11.7 

19:27 
11.2 

20:24 
10.6 

21:30 
10.1 

22.42 
9.8 

28:58 
10.0 


19:58 
1.8 

20:47 
0.9 

21:35 
0.6 

22:20 
0.5 

23:02 
0.7 

23:41 
1.0 
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1> 
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8 
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Day  of— 
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8 
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F 
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M 

Tu 

W 

Th 

F 

6 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 


Mo. 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


5:84 
11.1 

0:18 
L4 

0:52 
L9 

1.'26 
2.8 

2:04 
2.6 

2:45 
2.8 


2.9 

4:25 
2.9 

5:22 
2.8 

0:10 
9.7 

10.0 

2:07 
10.5 

2:57 
10.9 

8:46 
U.3 

4:83 
11.5 

6:21 
U.6 

0:09 
0.8 

l.H» 
1.0 

1:54 
1.2 

2:60 
1.4 

8:46 
1.6 

4:46 
1.8 

5:46 
L9 

0:26 
10.8 

1:28 
10.8 

2:24 
10.4 

8:14 
10.5 

4KX> 
10.6 

4:42 
10.5 

5:20 
10.5 


11:66 
1.8 

6:08 
10.7 

6:42 
10.8 

7:16 
9.9 

9.6 

8:40 
9.4 

9:84 
9.2 

10:83 
9.1 

ii'jse 

9.2 

6:20 
2.5 

7:17 
2.2 

8:18 
1.8 

9.1J7 
1.4 

9:68 
LI 

10:60 
0.9 

11:40 
0.8 

6.H)6 
1L6 

6:68 
n.8 

7:60 
U.O 

8:46 
10.6 

9:48 
10.8 

10:49 
10.2 

11:54 
10.0 

6:47 
L9 

7:47 
L9 

8:44 
L7 

9'^ 
L6 

10:24 
L5 

L5 

11:46 
L6 


17:50 

n.i 

12:82 
L7 

18:06 
2.1 

13:41 
2.4 

14:20 
2.6 

15:06 
2.8 

15:57 

2.8 

16:62 
2.7 

17:50 
2.5 

12:87 
9.6 

18:37 
10.1 

14:80 
10.7 

15.-20 
1L2 

16H» 
11.6 

16:57 
11.8 

17:45 

n.9 

12:82 

0.8 

18:24 
0.9 

14:18 
1.1 

15a4 
L3 

16:14 
L4 

17:14 
L6 

18:12 
L7 

12:58 
10.1 

13:56 
10.8 

14:48 
ia5 

15:85 
10.7 

16:18 
10.8 

17:00 
10.8 

17:36 
10.8 


18:25 
10.8 

19:01 
ia5 

19:40 
10.2 

20:25 
9.9 

21:14 
9.6 

22:10 
9.5 

23:10 
9.5 


18:48 
2.2 

19:45 
1.8 

20:40 
1.4 

21:35 

1.1 

22:27 
0.9 

28:18 
0.8 


18:83 
11.8 

19:25 
11.6 

20:20 
11.2 

2ia8 
10.9 

22:20 
10.6 

23:22 
10.4  > 


19:15 
1.7 

20:14 
1.6 

21  ao 

L5 

22:01 
L4 

22:48 
L4 

28:30 
L5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  me  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Dublin  Mean  Civil  for  the  meridan  6°  20^  W.;  (fi>  is  midnight,  12>>  is  noon;  all  hours  leas  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  8:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  O.  full  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Time  and  Height  of  High  and 
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M 
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W. 

Th 
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0K» 

1.7 

5:64     12:20 
10.4        1.7 

18:12 
10.7 

0:48 
L6 

6:40 
10.9 

12:69 
1.8 

18:68 
11.8 

0.9 

7:11 
11.7 

1824      19:31 
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1.9 

6:27     12:64 
10.8        1.9 

18:46 
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1:14 
1.6 
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U.0 
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19:80 
11.3 
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7:46 
11.4 
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LO      n.i 
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1:11 
2.1 

7:00     18:26 
10.2        2.0 

19:24 
10.6 
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8 

1:42 
L4 

7:42 
11.0 

13:67 
L3 

20:06 
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10.9 
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1:48 
2.2 
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2:18 
1.5 
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10.9 
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10.1 
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8:14     14:84 
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Tu 
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Th 

11 
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9.8 

7'.82      18:66 
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S 
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9:42 
L6 

16:50 
11.1 

22:14 
L2 
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W 
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4:60 
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-0.7 
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10.2 

8:40     15:00 
2.0      10.6 

21:17 
L7 

P 

• 

M 

12 

4:17 

n.2 

10:39 
0.6 

16:42 
12.0 

23K» 
0.4 

£ 

Th 

12 

1 

6:80 
12.9 

11:61 
—LI 

17:60    .    .    . 
13.4    .    .    . 

N     S 

13 

8:30 
10.7 

9:46     15:56 
1.5      11.2 

22:18 
1.2 

Tu 

13 

5:06 

n.9 
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TABLE  2.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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For  finding  the  height  of  the  sea  or  tide  at  any  intermedia^te  hour  between  High  and  Low 

Water. 


Range 

of 
Tide. 


FtA, 


Subtract  from  height  of  High  Water. 


HooiB  before  High  Water. 


8 


FwL 


Fut, 


FuL 


Hoars  after  High  Water. 


Fed. 


2 


FeeL 


3 


FuL 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 


S 


FeeL 


Feet. 


FuL 


Hours  after  Low  Water. 


Fut. 


Feet. 


3 


Feet. 


PORTLAND,  MAINE. 


BOSTON,  MASSACHUSETTS. 


Range 

of 
Tide. 


6 

2.5 

1.3 

0.2 

0.4 

L4 

3.0 

2.8 

1.3 

0.4 

0.3 

LI 

2.8 

7 

3.0 

1.5 

0.3 

0.4 

1.6 

3.4 

3.3 

1.6 

0.4 

0.4 

L3 

3.3 

8 

3.5 

L7 

0.4 

0.4 

1.7 

3.8 

3.8 

1.^8 

0.4 

0.6 

L6 

3.7 

9 

4.1 

1.9 

0.5 

0.5 

L9 

4.2 

4.3 

2.0 

/  0.5 

0.6 

L9 

4.2 

10 

4.6 

2.1 

0.5 

0.5 

2.0 

4.6 

4.8 

2.3 

0.5 

0.6 

2.2 

4.7 

11 

6.1 

2.3 

0.6 

0.6 

2.2 

4.9 

5.3 

2.6 

0.6 

0.7 

2.5 

5.2 

12 

5.7 

2.5 

0.7 

0.6 

2.4 

5.3 

6.8 

2.7 

0.6 

0.7 

2.8 

6.7 

13 

6.2 

2.7 

0.8 

0.6 

2.5 

6.6 

6.3 

3.0 

0.7 

0.8 

3.1 

6.2 

Feet. 


6 

7 

8 

9 

10 

11 

12 

13 


6 

2.9 

L6 

0.4 

0.5 

L6 

2.8 

3.3 

L9 

0.6 

0.5 

L6 

2.7 

7 

3.4 

L9 

0.5 

0.6 

1.9 

3.3 

3.8 

2.2 

0.7 

0.7 

L9 

3.2 

8 

3.9 

2,1 

0.5 

0.7 

2.1 

3.7 

4.3 

2.6 

0.9 

0.8 

2.2 

3.7 

9 

4.4 

2.4 

0.6 

0.7 

2.3 

4.1 

4.9 

2.9 

LO 

1.0 

2.6 

4.2 

10 

4.9 

2.6 

0.6 

0.8 

2.6 

4.5 

6.4 

3.3 

1.1 

1.1 

2.8 

4.7 

11 

5.3 

2.8 

0.7 

0.9 

2.8 

4.9 

5.9 

3.6 

L2 

L3 

3.1 

6.2 

12 

5.8 

3.0 

0.7 

0.9 

3.1 

5.3 

6.4 

3.9 

L4 

1.4 

3.4 

6.7 

13 

6.3 

3.3 

0.8 

LO 

3.3 

6.7 

6.9 

4.3 

L5 

L6 

3.7 

6.1 

6 

7 

8 

9 

10 

11 

12 

13 


NEWPORT,  RHODE  ISLAND. 


2 

L2 

0.6 

0.2 

0.2 

0.6 

L3 

1.0 

0.3 

0.0 

0.0 

0.3 

0.7 

3 

L6 

0.8 

0.3 

0.3 

LO 

L9 

L6 

0.7 

0.2 

0.1 

0.6 

LO 

4 

L8 

0.9 

0.3 

0.4 

L3 

2.4 

2.3 

L2 

0.3 

0.3 

0.7 

L4 

5 

2.0 

LI 

0.4 

0.6 

L7 

3.0 

2.9 

1.6 

0.6 

0.4 

0.9 

L7 

NEW  LONDON,  CONNECTICUT. 


2 
3 
4 
6 


2 

LO 

0.5 

0.2 

0.2 

0.6 

0.9 

0.9 

0.6 

0.2 

0.2 

0.6 

LO 

3 

L2 

0.6 

0.2 

0.3 

0.8 

L3 

L4 

0.8 

0.3 

0.2 

0.9 

L6 

4 

L4 

0.8 

0.3 

0.4 

LO 

1.7 

1.8 

LO 

0.4 

0.3 

LI 

2.2 

WILLETS  POINT,  NEW  YORK. 


5 

2.9 

0.8 

0.0 

0.0 

LO 

2.5 

2.0 

0.6 

0.1 

0.1 

L2 

3.0 

6 

3.2 

LO 

0.1 

0.1 

LI 

2.8 

2.3 

0.8 

0.2 

0.2 

L6 

3.5 

7 

3.5 

LI 

0.1 

0.1 

L2 

3.2 

2.6 

1.0 

0.3 

0.3 

L8 

4.0 

8 

3.8 

L2 

0.1 

0.2 

L3 

3.6 

2.8 

LI 

0.4 

0.3 

2.1 

4.6 

9 

4.1 

L3 

0.2 

0.3 

1.4 

3.9 

3.0 

1.3 

0.6 

0.4 

2.4 

5.0 

2 
3 
4 


6 
6 
7 
8 
9 


NEW  YORK,  NEW  YORK. 


3 

L4 

0.7 

0.1 

0.3 

0.8 

1.6 

1.6 

0.8 

0.1 

0.1 

0.6 

1.6 

4 

L9 

0.9 

0.2 

0.3 

LO 

2.0 

1.7 

0.9 

0.2 

0.4 

L3 

2.5 

5 

2.3 

LO 

0.3 

0.4 

LI 

2.4 

L9 

1.0 

0.3 

0.5 

L9 

3.4 

6 

2.7 

L2 

0.4 

0.6 

1.3 

2.8 

2.0 

LO 

0.4 

0.8 

2.6 

4.2 

3 
4 
5 
6 


3 

L2 

0.6 

4 

1.7 

0.9 

5 

2.2 

LI 

6 

2.7 

1.4 

7 

3.2 

L6 

0.2 
0.2 
0.3 
0.4 
0.4 


SANDY  HOOK,  NEW  JERSEY. 


0.4 
0.4 
0.4 
0.5 
0.6 


LO 

L7 

L3 

0.7 

0.3 

0.3 

0.8 

L7 

L2 

2.1 

L7 

0.9 

0.3 

0.3 

1.2 

2.2 

1.4 

2.5 

2.0 

LI 

0.3 

0.4 

1.5 

2.8 

1.6 

3.0 

2.3 

1.2 

0.3 

0.5 

1.9 

3.3 

L8 

3.3 

2.6 

L3 

0.3 

0.6 

2.2 

3.7 

3 
4 
6 
6 

7 
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TABLE  2.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


I 


F<yi*  jmdvng  the  height  of  the  sea  or  tide  at  any  intermediate  hour  bettceen  High  amd  Lam 

Water. 


Range 

of 
Tide. 


Fut. 


Subtract  from  height  of  High  Water. 


Hours  before  High  Water. 


S 


Fedt. 


Feet. 


Feet. 


Hours  after  High  Water. 


Feet. 


3 


FeeL 


Feet. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 


FeeL 


FeeL 


FeeL 


Houn  after  Low  Water. 


JfeeL 


FeeL 


Fed. 


Range 

of 
Tide. 


FeeL 


5 
6 

7 


PHILADELPHIA, 

PENNSYLVANIA. 

2.7 
2.9 
3.1 

1.5 
1.5 
1.6 

0.5 
0.5 
0.5 

0.7 
0.7 
0.7 

1.8 
1.9 
L9 

2.8 
2.8 
2.9 

L8 
2.0 
2.2 

LI 
L2 
L3 

0.5 
0.6 
0.6 

L9 
2.1 
2.3 

3.5 
3.8 
4.0 

4.3 
4.9 
5.6 

6 
6 

7 

OLD  POINT  COMPORT,  VIRGINIA. 

1 

2 

0.9 

0.4 

0.1 

0.1 

0.5 

3 

L2 

0.6 

0.2 

0.2 

0.7 

2 

L2 

0.5 

0.1 

0.1 

0.5 

3 

L4 

0.7 

0.2 

0.2 

0.7 

4 

L6 

0.9 

0.3 

0.3 

0.9 

1 

2 
3 

4 


3 
4 
5 
6 
7 


0.8 
1.2 
L6 
2.1 


L4 
L8 
2.1 
2,4 
2.7 


L2 
L6 


LI 
L3 
L5 


BALTIMORE,  MARYLAND. 


1 

0.5 

0.3 

0.1 

0.1 

0.3 

2 

0.7 

0.4 

0.1 

0.1 

0.4 

0.5 
0.7 


0.5 
0.8 


0.3 
0.4 


0.1 
0.1 


WILMINGTON,  NORTH  CAROLINA. 


0.4 
0.6 
0.8 
LI 


0.6 
0.8 
LO 
LI 
L3 


0.1 
0.2 
0.2 
0.3 


0.2 
0.2 
0.2 
0.3 
0.4 


0.1 
0.2 
0.3 
0.4 


0.3 
0.6 
0.9 
1.2 


0.6 
LO 
L5 
2.0 


0.3 
0.6 
0.9 
1.2 


0.2 
0.3 
0.5 
0.7 


0.1 
0.1 
0.2 
0.3 


CHARLESTON,  SOUTH  CAROLINA. 


0.2 
0.2 
0.3 
0.4 
0.5 


0.6 
0.9 
1.2 
L5 
1.8 


L4 
L8 
2.3 
2.7 
3.2 


L6 
2.1 
2.6 
3.1 
3.6 


0.7 
1.1 
L4 
1.8 
2.1 


0.3 
0.3 
0.4 
0.5 
0.6 


0.1 
0.1 


0.2 
0.5 
0.8 
L2 


0.2 
0.3 
0.4 
0.5 
0.6 


0.3 
0.4 


0.5 
LO 
1.6 
2.3 


LO 
L3 
L5 
1.7 
L9 


FERNANDINA,  FLORIDA. 


KEY  WEST,  FLORIDA. 


1 

0.4 

0.1 

0.1 

0.1 

0.2 

0.5 

0.5 

0.2 

0.1 

0.1 

2 

0.7 

0.2 

0.1 

0.1 

0.4 

0.9 

0.9 

0.3 

0.1 

0.1 

3 

LO 

0.3 

0.1 

0.2 

0.6 

1.3 

L2 

0.4 

0.2 

0.2 

0.1 
0.2 
0.4 


LI 
L4 

0.5 
0.6 

0.0 
0.1 

0.2 
0.2 

0.6 
0.8 

L3 
L6 

2 
3 

rr  OF  COLUMBIA. 

LO 
L2 
L4 

0.5 
0.6 
0.7 

0.1 
0.2 
0.3 

0.1 
0.3 
0.3 

0.8 
LO 
L2 

L5 
L8 
2.1 

2 
3 

4 

•  1 

0.5 
0.8 


0.9 
L7 
2.6 
3.5 


L9 
2.3 
2.7 
3.2 
3.6 


4 

2.0 

LI 

0.3 

0.4 

1.2 

2.1 

L8 

0.9 

0.2 

0.3 

1.0 

L9 

5 

2.4 

L3 

0.4 

0.4 

1.4 

2.6 

2.2 

L2 

0.3 

0.4 

L3 

2.4 

6 

2.8 

1.5 

0.4 

0.5 

1.7 

3.1 

2.6 

1.4 

0.4 

0.5 

1.6 

3.0 

7 

3.2 

1.6 

0.5 

0.5 

2.0 

3.6 

3.0 

1.7 

0.5 

0.5 

L9 

3.5 

8 

3.4 

L7 

0.5 

0.6 

2.2 

3.9 

3.3 

L9 

0.5 

0.6 

2.1 

3.8 

0.4 
0.9 
L4 


1 
2 


1 
2 
3 
4 


3 
4 
5 
6 
7 


4 
5 
6 

7 
8 


1 
2 
3 


SAVANNAH  ENTRANCE, 

GEORGIA. 

• 

4 

2.3 

L2 

0.4 

0.3 

1.4 

2.2 

2.5 

L5 

0.4 

0.3 

LO 

2.2 

4 

5 

2.5 

L3 

0.4 

0.4 

1.4 

2.4 

2.7 

L5 

0.4 

0.4 

L2 

2.5 

5 

6 

2.9 

L4 

0.4 

0.4 

L5 

2.9 

3.0 

1.6 

0.5 

0.4 

L5 

3.0 

6 

7 

3.2 

L6 

0.4 

0.5 

L7 

3.3 

3.3 

L7 

0.6 

0.5 

1.9 

3.6 

7 

8 

3.6 

L7 

0.4 

0.5 

L8 

3.8 

3.6 

L8 

0.6 

0.6 

2.2 

4.1 

8 

9 

4.0 

L8 

0.5 

0.6 

L9 

4.2 

3.9 

2.0 

0.7 

0.7 

2.6 

4.6 

9 

TABLE  2.— HEIGHT  OF  THE  TIDE  AT  ANY  TIMK 
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For  finding  the  height  of  the  sea  or  tide  at  amy  intermedials  hour  between  High  and  Low 

Water. 


Range 

of 
Tide. 


Subtract  from  height  of  High  Water. 


Hours  before  High  Water. 


8 


FkL 


Fed. 


Feet. 


Feet. 


Hours  after  High  Water. 


Feet. 


Feet. 


Feet. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 


3 


FeeL 


Feet. 


Feet. 


Hours  after  Low  Water. 


FteL 


Feet. 


Range 

of 
Tide. 


Feet. 


Feet. 


GALVESTON,  TEXAS. 


i 
1 

li 
2 


0.4 

0.2 

0.1 

0.1 

0.2 

0.3 

0.3 

0.2 

0.1 

0.1 

0.2 

0.4 

0.5 

0.3 

0.1 

0.1 

0.3 

0.4 

0.4 

0.2 

0.1 

0.1 

0.3 

0.4 

0.6 

0.3 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.1 

0.3 

0.5 

0.6 

0.4 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.1 

0.3 

0.6 

1 

li 

2 


EXAMPLE  ILLUSTRATING  THE  USE  OF  TABLE  2. 
1.  Required,  the  height  of  tide  at  Boston,  Massachusetts,  at  7  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


Low  water. 

Time.         Height. 

5h  07m.       —0.6  ft. 


High  water. 
Time.        Height, 
llh  22m.        11.2  ft. 


The  given  time,  7  a.  m.,  is  about  2  hours  after  low  water,  and  the  range  of  tide  in  this  case  is  11.8  feet.  Entering  Table  2  for 
Boston,  2  hours  alter  low  water,  for  the  range  11.8  feet  (interpolating  between  11  and  12  feet),  we  find  8.8  feet,  which,  added  to 
-0.6  foot,  the  height  of  low  water,  gives  2.7  feet  as  the  height  required. 

2.  Required,  the  height  of  tide  at  New  York,  New  York,  at  6:15  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


High  water. 
Time.        Height. 
8h  29m.         4.4  ft. 


Low  water. 
Time.        Height. 
9h  61m.         0.1  ft. 


The  given  time,  6:15  a.  m.,  is  about  2|  hours  (\fler  high  water,  and  the  range  of  tide  in  this  case  is  4.3  feet.  Entering  Table  2  for 
New  York,  2|  hours  after  high  water,  for  the  range  4.3  feet  (interpolating  between  2  and  8  hours  and  between  4  and  5  feet),  we 
And  1.8  feet,  which,  subtracted  from  4.4  feet,  the  height  of  high  water,  gives  2.6  feet  as  the  height  required. 

S.  Required,  the  height  of  the  tide  at  Charleston,  South  Carolina,  at  8:80  p.  m.,  on  a  day  when  the  nearest  predicted  tides  are 
as  follows: 


Low  water. 
Time.         Height 
llh  28m.  0.0. 


High  water. 
Time.         Height. 
17h  52m.         5.0  ft. 


The  given  time,  8:30  p.  m.,  is  about  2|  hours  b^ore  high  water,  and  the  range  of  tide  is  5.0  feet.  Entering  Table  2  for 
Charleston,  2^  hours  before  high  water,  for  the  range  5.0  feet  (interpolating  between  2  and  8  hours),  we  find  1.8  feet,  which, 
subtracted  from  5.0  feet,  the  height  of  high  water,  gives  8.7  feet  as  the  height  required. 
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TABLE  2  A.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


For  extending  the  application  of  Table  S  B  to  the  height  of  the  tide  at  any  time. 


Duration  of  rise  or  fall,  that  is,  the  difference  between  the  times  of  the  tides  on  either  side  of  the  time  for  which  the  height 

is  required. 


A.tn. 


280 


h.  tn. 
800 


8  30 


4  00 


h,in. 
4  SO 


h.m, 
5  00 


h.n. 
580 


h,m. 
6  00 


h.vi. 
7  00 


h.n, 
800 


h.ffi. 
9  00 


h,n. 
10  00 


h,fn. 
1100 


A.  fit. 
12  00 


h,fn. 
13  00 


h.ffi. 
14  00 


15  00 


h.fn. 
16  00 


h.Pi. 
17  00 


A.  lit. 


B 


03 

Si 
c 

o 

d 


08 


Si 

O 
hi 

o 

.d 
to 

3 


hi 

o 

e 


The  tabular  values  are  the  top  argument  for  entering  Table  2  B. 


005 
0  10 
0  15 
020 
025 


2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 


30 
85 
40 
45 
50 
55 

00 
05 
10 
15 
20 
25 

80 
35 
40 
45 
50 
55 

00 
05 
10 
15 
20 
25 

80 
85 
40 
45 
50 
55 


3  00 
3  10 
3  20 
3  30 
3  40 
3  50 


4 

4 
4 

4 

4 
4 

5 
5 
5 
5 
5 
5 


00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 


6  00 
6  10 
6  20 
30 
40 
60 


6 
6 
6 


7 

7 
7 
7 
7 
7 


00 
10 
20 
30 
40 
50 


8  00 
8  10 
8  20 
8  30 


12 
25 
87 
50 
02 

15 
27 
89 
52 
04 
17 


2  29 
2  41 
2M 
8  06 


0  10 

009 

008 

007 

006 

0  21 

0  18 

0  16 

0  14 

0  12 

0  81 

0  27 

023 

0  21 

0  19 

0  41 

035 

0  81 

0  28 

025 

0  52 

0  44 

0  39 

0  85 

0  81 

1  02 

053 

0  47 

0  41 

087 

1  12 

102 

054 

0  48 

0  43 

1  23 

111 

102 

055 

0  50 

1  83 

120 

1  10 

1  02 

056 

1  44 

1  29 

118 

109 

1  02 

154 

1  38 

1  25 

1  16 

1  08 

2  04 

1  46 

1  83 

1  23 

1  15 

2  15 

1  55 

1  41 

1  80 

1  21 

2  25 

204 

1  49 

1  87 

1  27 

285 

2  18 

1  56 

1  44 

1  33 

2  46 

2  22 

2  04 

1  50 

1  89 

256 

2  31 

2  12 

157 

1  46 

8  06 

2  40 

220 

204 

1  52 

2  49 

2  27 

2  11 

1  5S 

2  57 

2  85 

2  18 

2  04 

306 

243 

2  25 

2  10 

2  51 

2  82 

2  17 

259 

239 

223 

806 

2  46 

2  29 

253 

2  35 

800 

2  41 

806 

2  48 

2  54 

800 

806 

0  06 
Oil 
0  17 
0  22 
0  28 


34 
39 
45 
51 
56 
02 

07 
13 
19 
24 
80 
85 

41 
47 
52 
58 
01 
09 

15 
20 
26 
32 
87 
43 


0  0$ 
0  10 
0  16 
0  21 
0  26 


0  81 
0  36 
41 
47 
52 
57 


2  48 

2  54 

3  0ai 
8  06i 


02 
07 
12 
18 
23 
28 

83 
38 
44 
49 
51 
59 

04 
09 
15 
20 
25 
80 

35 
40 
46 
51 
56 
01 


8  06 


0  04 
0  09 
0  13 
0  18 
0  22 


27 
31 
35 
40 
44 
49 

53 
58 
02 
07 
11 
15 

20 
24 
29 
83 
38 
42 

46 
51 
55 
00 

ai 

09 

13 
18 
22 
26 
81 
36 


2  40 
2  49 
2  57 
8  06 


0  04 
0  08 
0  12 
0  16 
0  19 

023 
0  27 
0  31 
0  35 
0  89 
0  43 


47 
50 
54 
58 
02 
06 

10 
14 
18 
22 
25 
29 

83 
37 
41 
45 
49 
53 

56 
00 
04 
08 
12 
16 

20 
27 
85 
43 
51 
59 
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EXPLANATION  OP  TABLES  S  A  AND  9  B. 


If  tb«  ranic*  of  tide  ia  leas  tlwD  10  fe4>t,  whenerer  the  durationa 
of  riM  and  fall  are  not  lee*  than,  aay,  6  hours,  nor  greater  than  Sh. 
S5di.,  Table  9  B  may  he  oaed  directly.  But,  for  grtttttr  rancea  of 
Ude,  or  when  the  durations  of  rhe  and  fall  exceed  the  above  limits, 
it  becomea  deairable  to  use  Tahio  9  A  before  «Dt«rine  Tanle  9  B. 
In  order  to  Illustrate  the  way  of  doing  this,  the  following  ezamplea 
are  given: 

1.  Required,  the  height  of  sea  at  Ih.  16m.  p.  m.  for  a  station  at 
which  the  nearest  predicted  tides  are  given  aa  follows: 

High  water.  Low  water. 

Time.  Height.  Time.  Height. 

10h.5rJm 6.0ft,  i;h.82m —0.7ft. 

The  duration  of  fall  =l7h.  SSm.— lOh.  97m.=:7h.  06m. 

The  time  aft«r  high  water— 13h.  15m.— lOh.  97m.=tfh.  48m. 

The  range  of  tide  =:6.0— (— 0.7)  =6.7  ft. 

The  hei^t  of  high  water  =6.0  ft 

Table  9  A,  arguments  7h.  05m.,  and  9h.  48m..  gives  9h.  97m. 

Table  9  B.  argumenU  9h.  97m.,  and  6.7  ft.,  gives  9.9  ft. 

Required  height  of  sea  at  Ih.  15m.  p.  m.=6.0— 9J=3.8  ft. 

9.  Reonired.  the  height  of  sea  at  9h.  SOm.  a.  m.  for  a  station  at 
which  the  tide  is  diurnal,  the  nearest  predicted  tides  being  aa 
follows: 

Low  water.  High  water. 

Time.                          Height.           Time.  Height 

4h.V8m O.&fU  91h.0.6m ..  9.9ft 

The  duration  of  rise  =91h.  05m.— 4h.  98m.=16h.  37m. 

The  time  after  low  water—  9h.  SOm. — 4h.  98m.=:  6h.  Olm. 
The  range  of  tide  =9.i»— 0.8  =9. 1  ft 

The  height  of  low  water  =0.8  ft 

Table  9  A,  argumenU  I6h.  87m.  and  6h.  09m.,  gives  Ih.  6Sm. 
Table  9  B.  arguments  Ih.  53m.  and  9.1  ft.,  gives  U.4  ft. 
R«iaired  height  of  the  sea  at  9h.  30m.  a.  m.=0.8+0.4=1.9  ft 

The  time  Is  reckoned  from  0  to  94  hoars,  from  midnight  to  mid- 
night. In  the  first  example  Ih.  16m.  p.  m.  becomes  13h.  15m.  for 
finding  the  time  after  high  water. 


0  03 
0  07 
0  10 
0  14 
0  17 

0  21 
0  24 
0  28 
0  31 
0  35 
0  38 

0  41 
0  45 
0  48 
0  52 
0  55 
0  59 


02 
06 
09 
12 
16 
19 

23 
26 
30 
33 
87 
40 

44 
47 

60 
54 
57 
01 

04 
11 
18 
25 
82 
39 


2  46 
2  53 

2  59 

3  06 


03 
06 
09 
12 
16 

19 
22 
25 
28 
81 
84 

87 
40 
43 
47 
50 
53 

56 
59 
02 
05 


0  03 
0  06 
0  08 
0  11 
0  14 


17 
20 
23 
25 
28 
31 


0  34 
0  37 
0  40 
0  42 
0  45 
0  48 


108 

1  11 

115 

1  18 

121 

1  24 

127 

1  80 

1  83 

1  36 

1  89 

1  42 

1  40 

1  49 

162 

1  58 

2  04 

2  10 

2  17 

223 

2  29 

285 

2  41 

2  48 

264 

300 

306 

0  51 
0  54 
56 
59 
02 
05 


08 
11 
13 
16 
19 
22 

25 
28 
80 
S3 
86 
39 

42 
47 
63 
69 
04 
10 


003 

005 

0  08 

0  10 

0  13 

0  16 

0  18 

0  21 

0  23 

026 

0  28 

0  81 

084 

086 

0  89 

0  41 

044 

0  47 

0  49 

0  52 

054 

0  67 

1  00 

102 

1  05 

107 

1  10 

1  12 

1  15 

1  18 

1  20 

2  15 
2  21 
2  27 
2  82 
2  38 
2  44 

2  49 
2  65 
8  01 
8  06 


23 
25 

28 
31 

33 
88 
44 
49 
54 
59 

04 
09 
15 
20 
25 
30 

35 
40 
46 
51 
56 
01 


8  06 


02 
06 
07 
0  10 
0  12 


14 
17 
19 
21 
24 
26 


0  29 
0  81 
0  83 
0  36 
0  38 
0  41 


43 
45 
48 
50 
53 
65 

57 
00 
C2 
04 
07 
09 

12 
14 
16 
19 
21 
24 

26 
81 
36 
40 
45 
50 

55 
69 
04 
09 
14 
19 

23 
28 


0  02 
0  04 
0  07 
0  09 
Oil 


13 
16 
18 
20 
22 
24 

27 
29 
31 
33 
85 
38 


0  40 
0  42 
0  44 
0  47 
0  49 
0  61 


2  33 


88 
42 
47 


2  52 
2  67 
8  02 
8  06 


0 
0 
0 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
3 


53 
55 
68 
00 
02 
04 

07 
09 
11 
13 
15 
18 

20 
24 
29 
33 
88 
42 

46 
51 
55 
00 
04 
09 

13 
18 
22 
26 
81 
85 

40 
44 
49 
53 
57 
02 


8  06 


02 
04 
06 
08 
10 

12 
14 
17 
19 
21 
23 


0  25 
0  27 
0  29 
0  31 
0  33 
0  85 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 


87 
39 
41 
43 
46 
48 

50 
52 
51 
56 
58 
00 

02 
C4 
06 
08 
10 
12 

15 
19 
23 
27 
81 
35 

89 
44 

48 
52 
56 
00 

04 
08 
12 
17 
21 
26 

29 
83 
87 
41 
46 
50 


2  54 
2  58 
8  02 
8  06 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


02 
04 
06 
08 
10 

12 
14 
16 
17 
19 
21 

23 
25 
27 
29 
81 
83 

85 
87 
89 
41 
43 
45 

47 
49 
50 
52 
54 
56 

58 
00 
02 
04 
06 
08 

10 
14 
18 
22 
25 
29 

33 
87 
41 
45 
49 
53 

56 
00 
04 
08 
12 
16 

20 
24 
27 
81 
35 
89 

43 
47 
51 
55 
59 


8  02 
8  06 


0  02 
0  04 
0  05 
0  07 
0  09 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0  58 


11 
18 
15 
16 
18 
20 

22 
24 
26 
27 
29 
81 

83 
35 
87 
88 
40 
42 

44 

46 
47 
49 
51 
53 

55 
57 


00 
02 
04 

06 
09 
13 
17 
20 
24 

28 
81 
85 
89 
42 
46 

50 
53 
57 
01 
04 
08 


2  12 
2  15 
2  19 
2  22 
2  26 
2  30 


88 
87 
41 
44 

48 
52 


2  55 
2  50 
8  03 
8  06 


0  06 
0  10 
0  15 
0  20 
0  25 


80 
85 
40 
45 
50 
55 

00 
05 
10 
15 
20 
25 

90 
85 
40 
45 
50 
55 

00 
05 
10 
15 
20 
25 

80 
85 
40 
45 
50 
56 


8  00 
3  10 
8  20 
8  80 
8  40 
3  50 


00 
10 
20 
SO 
40 
50 

00 
10 
20 
80 
40 
50 


6  00 
6  10 
6  20 
6  80 
6  40 
6  50 


00 
10 
20 
80 
40 
60 


8  00 
8  10 
8  20 
8  80 


H 

B 
o 

I? 

3 

o 
►t 

V 

sr 
o 

o 

9 


3 

n 


O 

s 


o 

gr 

a 

cr 

cr 
o 

if 
o 

cr 


£ 
I 

P 

a 


I 

tr 

O 

o* 


TABLE  2  B.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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Height  of  the  surface  of  the  sea  reckoned  f 

rom  high  or  low  water. 
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Subtract  the  tabular  values  from  the  height  of  high  water  when  the  difference  of  time  Is  reckoned  from  high  water. 
Add  the  tabular  values  to  the  height  of  low  water  when  the  difference  of  time  is  reckoned  from  low  water. 
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f 

^■h 

i 

24.5 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.1 

2.7 

8.4 

4.1 

4.9 

5.8 

6.7 

7.6 

8.6 

9.6 

10.6 

11.6 

12.6 

24.5 

s 

25.0 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.1 

2.7 

8.4 

4.2 

5.0 

6.9 

6.8 

7.7 

8.7 

9.7 

10.8 

11.8 

12.9 

26.0 

CD 

5" 

8 

25.5 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.8 

3.5 

4.3 

5.1 

6.0 

6.9 

7.9 

8.9 

9.9 

11.0 

12.1 

13.1 

25.5 

< 

1 

i 

26.0 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.9 

3.6 

4.4 

5.2 

6.1 

7.1 

8.0 

9.1» 

10.1 

11.2 

12.3 

13.4 

26.0 

26.5 

0.0 

0.2 

0.4 

0.7 

1.2 

1.7 

2.2 

2.9 

3.6 

4.4 

6.3 

6.2 

7.2 

8.2 

9.3 

10.3 

11.4 

12.6 

13.7 

,26.5 

« 

27.0 

0.0 

0.2 

0.4 

0.8 

1.2 

1.7 

2.3 

3.0 

3.7 

4.5 

5.4 

6.3 

7.3 

8.4 

9.4 

10.5 

11.6 

12.8 

13.9 

27.0 

P" 

27.5 

0.0 

0.2 

0.4 

0.8 

1.2 

1.7 

2.3 

3.0 

3.8 

4.6 

6.6 

6.5 

7.5 

8.5 

9.6 

10.7 

11.9 

13.0 

14.2 

27.5 

28.0 

0.0 

0.2 

0.4 

0.8 

1.2 

1.8 

2.4 

3.1 

8.8 

4.7 

5.6 

6.6 

7.6 

8.7 

9.8 

10.9 

12.1 

13.3 

14.4 

28.0 

cr 

28.5 

0.1 

0.2 

0.5 

0.8 

1.3 

1.8 

2.4 

3.1 

3.9 

4.8 

5.7 

6.7 

7.7 

8.8 

10.0 

11.1 

12.3 

13.5 

14.7 

28.5 

t 

29.0 

0.1 

0.2 

0.5 

0.8 

1.3 

1.8 

2.4 

3.2 

4.0 

4.9 

5.8 

6.8 

7.9 

9.0 

10.1 

11.8 

12.5 

13.7 

16.0 

29.0 

0 

•0 

29.6 

0.1 

0.2 

0.6 

0.8 

1.8 

1.9 

2.5 

3.2 

4.0 

4.9 

5.9 

6.9 

8.0 

9.1 

10.3 

11.6 

12.7 

14.0 

15.2 

29.6 

S 

30.0 

0.1 

0.2 

0.6 

0.8 

1.3 

1.9 

2.5 

3.3 

4.1 

5.0 

6.0 

7.0 

8.1 

9.3 

10.5 

11.7 

12.9 

14.2 

16.6 

30.0 

1 

0 

90.5 

0.1 

0.2 

0.6 

0.9 

1.3 

1.9 

2.6 

3.3 

4.2 

5.1 

6.1 

7.2 

8.3 

9.4 

10.7 

11.9 

13.2 

14.4 

15.7 

30.6 

te 

81.0 

0.1 

0.2 

0.5 

0.9 

1.4 

1.9 

2.6 

3.4 

4.3 

5.2 

6.2 

7.3 

8.4 

9.6 

10.8 

12.1 

13.4 

14.7 

16.0 

31.0 

9 

81.5 

0,1 

0.2 

0.6 

0.9 

1.4 

2.0 

2.7 

3.5 

4.3 

5.3 

6.3 

7.4 

8.6 

9.8 

11.0 

12.3 

13.6 

14.9 

16.2 

31.6 

I 

m 

n 

82.0 

0.1 

0.2 

0.6 

0.9 

1.4 

2.0 

2.7 

3.5 

4.4 

5.4 

6.4 

7.5 

8.7 

9.9 

11.2 

12.5 

13.8 

15.1 

16.6 

32.0 

' 

82.5 

0.1 

0.2 

0.6 

0.9 

1.4 

2.0 

2.8 

3.6 

4.5 

5.4 

6.5 

7.6 

8.8 

10.1 

11.4 

12.7 

14.0 

15.4 

16.8 

82.6 

The  above  table  was  computed  for  tides  having  periods  of  riae  1 

and  fa 

11  each  equal  to  on 

e-quar 

terof  I 

\  lunar  day,  or  about 

L 

6^  13".    Table  2  A  has  beea  made  to  extend  the  application  of  t 

his  tab 

tie  to  nearly  all  klx 

ids  of  1 

tides,  < 

except  river  tides. 
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TABLE  3.— TIDAL  DIFFERENCES 


£ 

2 


1 

2 
8 

4 

5 
6 

7 
8 


9 

10 
11 
12 


18 
14 
16 
16 


17 
18 
19 
20 
21 


22 


28 
24 
25 
26 
27 

28 
29 
80 
81 
32 

83 
84 
36 
86 
87 


38 
89 
40 


41 
42 


43 
44 
45 
46 
47 
48 
49 


Station. 


NORTH  AMERICA  (ABcric 

RXGIONB). 
ARCTIC  ARCHIPBLAQO. 

Herschel  Island 

Bay  of  Mercy 

Prince  of  Wales  Strait 

Winter  Bay 

Bridport  Inlet,  Dealy  Island 

Northumberland  Sound 

Refuge  Gove,  Wellington  Channel. 
Griffiths  Island,  Barrow  Strait 

Beechey  Island,  Barrow  Strait 

Port  Leopold,  Barrow  Strait 

Port  Kennedy.  Bellot  Strait 

Fury  and  Hecia  Strait 

HtTBtON  BAY. 

Marble  Island 

Port  Churchill 

York  Factory 

Port  Laperriere,  Digges  Island 

HUDSON  STRAIT. 

Port  Boucheryllle,  Nottingham  I. . 

Stupart  Bay 

Ashe  Inlet 

Koksoak  River,  Ungava  Bay 

Port  Burwell,  Ungava  Bay 

CUMBERLAND  SOUND. 

Kingua  Fiord 

GRBBNLAND. 

WatcocuL 

Frederiksdal 

Nennortalik 

J  ulianshaab 

Arsuk 

Frederickshaab 

Godthaab 

Holstei  nborg 

Whaleiish  Islands 

GkMlthavn,  Disco  Island 

Upemi  vik 

North  Star  Bay 

Wolstenholm  Sound., 

PortFoulke 

Rensselaer  Bay 

Thank  God  Harbor,  Polaris  Bay. . . 

ORINNELL  LAND. 

Cape  Lawrence 

Fort  Conger,  Discovery  Harbor — 
Cape  Sheridan .'. . 

JAN  HAYSN. 

Mary  Muss  Bay 

ICELAND. 

Reiklavik 

GREENLAND. 

Eattcoatt. 

Cape  Borgen 

Cape  Philip  Broke 

Pendulum  Island 

Jackson  Island 

Cape  Hold-with-Hope  (Broer  Ruys) 

Nubarblk 

Cape  Farewell 


Geogzaphic  position. 


Lati- 
tude. 


North. 
o  / 

69  37 
74  10 
78  00 
74  50 

74  55 
76  52 

75  81 
74  35 


74  43 
73  60 
72  01 
69  25 


62  41 
58  46 
57  02 
62  84 


63  12 

61  35 

62  33 
58  84 
60  26 


66  36 


60  01 
60  08 

60  42 

61  12 

62  00 

64  12 

67  00 

68  60 

69  16 
72  50 

76  30 
76  83 
78  18 
78  37 
81  37 


81  21 

81  44 

82  25 


7100 
64  12 


75  25 
74  55 
74  40 
78  56 
73  28 
63  25 
59  45 


Longitude. 


Arc. 


Time. 


WeH. 


138  55 
118  20 
116  00 
Ul  00 

108  47 
97  00 
92  10 
95  30 


92  00 
90  25 
94  15 
81  80 


9110 
94  10 
92  32 
78  01 


77  28 
71  32 
70  85 
68  12 
64  46 


67  20 


44  84 

45  16 
45  54 

48  27 

49  87 

51  44 

53  42 
53  15 
63  28 
56  05 

68  50 
68  56 
73  00 
70  53 
61  44 


69  15 
64  44 
61  30 


8  28 


2160 


18  02 

17  35 

18  80 
20  00 
20  30 

42  00 

43  56 


h.in. 
9  16 
753 
7  44 
7  24 

7  15 
6  28 
6  09 
6  22 


6  08 
602 
6  17 
626 


606 
6  17 
6  10 
6  12 


5  10 
4  46 
4  42 
438 
4  19 


4  29 


2  58 
8  01 
304 
8  14 
8  18 

827 
8  35 

3  33 
3  34 
8  44 


4 
4 
4 
4 
4 


35 
36 
52 
44 
07 


4  37 
4  19 
406 


034 


127 


12 
10 
14 
20 
22 
48 
56 


Standard  port  for 
reference. 


Name. 


Madras . . . , 

Madras 

Madras.... 
Madras 

Charleston 
Melbourne 
Charleston 
Madras 

Charleston 
Charleston 
Charleston 
Charleston 

• 

Brest 

Brest 

Brest 

Brest 

Brest 

Liverpool  . 
Liverpool  , 
Liverpool  . 
Sheemess  . 

Sheemess , 


Charleston 
Charleston 
Charleston 
Charleston 
Charleston 


Savannah  Entr 
Savannah  Entr 
Savannah  Entr 
Savannah  Entr 
Savannah  Entr 

Savannah  Entr 
Savannah  Entr 
Savannah  Entr 
Savannah  Entr* 
Charleston 


Savannah  Entr 

Charleston 

Madras 

Halifax 

Sheemess 


Halifax 

Halifax 

Nagasaki 

Nagasaki 

Nagasaki 

Madras 

Savannah  Entr 


Page. 


253 
258 
258 
253 

118 
237 
113 
253 


113 
113 
113 
113 


285 
285 
285 
285 


285 
813 
813 
813 
901 


801 


Tidal  differences. 


113 
118 
113 
118 
113 

117 
117 
117 
117 
117 

117 
117 
117 
117 
113 


117 
113 
253 


57 


301 


57 
57 
185 
185 
186 
253 
117 


Time. 


HW. 


LW. 


Local  time. 


h.  fn. 
+  9  02 
-8  21 
-842 
-6  67 

+  6  21 
+10  24 
+  4  07 
-  8  14 


+  4  13 
+  8  55 
+  827 
-  0  55 


+  022 
+  8  18 
+  727 
+  5  12 


5  18 
8  10 
2  56 
2  18 
8  28 


+  627 


466 
2  17 
2  54 
1  84 
1  37 


+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 


0 
0 
1 
2 
4 


+ 
+ 
+ 
+ 
+ 


02 
18 
27 
12 
13 


422 
4  24 
4  39 
508 
427 


+  483 

+  8  47 
+  2  11 


+  827 


+  502 


4  02 

3  16 
3  17 
302 
2  47 
+10  18 
-  2  39 


h.  fA. 

+  9  01 
-782 
-8  23 
-658 

+  6  19 
+10  15 
+  858 
-  8  15 


+  4  06 
+  8  47 
+  828 
-  1  04 


+  0  15 
+  8  10 
+  7  20 
+  502 


509 
3  43 
3  28 
250 
8  12 


+  538 


+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 


504 
2  28 
805 
1  46 
1  48 

006 

0  25 

1  20 
205 
407 


4 
4 
4 
4 

4 


+ 
+ 
+ 
+ 

+ 


16 
10 
16 
54 
12 


+  4  31 
+  8  34 
+  2  05 


+  8  06 
+  5  15 


842 

2  52 

3  13 
258 
248 

+10  15 
-245 


Height. 


HW. 


LW. 


Mean  Low 
Water8pring$. 


feet. 
-0.5 
-0.8 
0.0 
+0.8 

-1.6 
-0.2 
-0.1- 
+0.8 


-0.2 
-0.2 
-L6 
+2.0 


-6.7 
-8.6 
-6.7 
-9.4 


-5.2 
-1.3 
+8.3 
+9.6 
+2.2 


+3.3 


+8.0 
+2.4 
+L0 
+6.8 
+2.7 

+4.1 
+2.0 
-0.2 
-0.1 
+0.1 

-0.8 
-0.2 
+1.8 
+2.5 
-0.4 


+5.0 

0.0 

-0.4 


-L6 


-2.2 


-2.0 
-1.6 
-L2 
-0.2 
-0.5 
+1.6 
-0.2 


feeL 

-0.1 

-0.2 

0.0 

0.0 

+0.4 
0.0 

+0.6 
0.0 


+0.6 
+0.6 
+0.4 
+0.9 


-0.9 
-0.4 
-0.9 
-1.2 


-0.8 
+0.2 
+1.1 
+2.0 
+0.6 


+0.9 


+1.2 
+1.2 
+L0 
+L6 
+1.2 

+1.4 
+1.2 
+1.0 
+0.9 
+1.1 

+1.1 
+1.0 
+1.4 
+1.6 
+0.8 


+2.0 
+0.8  I 
0.0  ' 


0.0 


-0.2 


0.0 
0.0 
-0.8 
-0.2 
-0.2 
+0.2 
+1.0 


Ratio 

of 
ranges. 


0.80 
0.67 
1.02 
1.29 

O.GO 
0.82 
0.85 
L29 


0.88 
0.83 
0.60 
1.19 


0.61 
0.78 
0.61 
0.45 


0.70 
0.90 
1.10 
1.36 
1.12 


1.21 


1.88 
1.21 
0.98 
1.69 
1.27 

1,41 
1.13 
0.84 
0.86 
0.86 

0.80 
0.81 
1.05 
1.16 
0.75 


1.47 
0.83 
0.84 


0.65 
0.85 


0.66 
0.68 
0.86 
1.00 
0.95 
1.60 
0.82 
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1 

1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

?4r 

Neap 

(Np). 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI, 

LWI. 

HHWI. 

LLWI. 

- 

Eatt. 

1 

2 
8 
4 

A.  m. 

450 
12  20 
12  00 

1  20 

A.  tn. 

11  05 

7  00 

6  10 

7  40 

A.  m. 

5  17a 
12  51a 
12  25a 

1  415 

A.  m. 

12  086 
8  11a 
7  07a 
830a 

feet 
1.8 
1.5 
2.3 
2.9 

feet. 
2.3 
2.0 
3.0 
8.8 

feet. 
1.2 
1.0 
1.6 
1.9 

feet. 
2.9 
2.5 
3.5 
4.3 

feet. 
1.6 
1.5 
1.8 
2.0 

feet. 
0.9 
0.8 
1.0 
1.1 

A.  9n. 

feet. 
1.8 
1.7 
2.1 
2.8 

feeL 
1.2 
1.0 
1.5 
1.9 

feet. 
1.3 
1.2 
1.6 
1.9 

o 

42.0 

90.0 

87.0 

120.0 

5 
6 
7 

8 

188 
12  20 
1150 

005 

800 
6  10 
5  40 
620 

1  59h 
12  51a 
12  08a 

0266 

8  49a 
722a 

6  22a 

7  10a 

3.1 
1.4 
4.4 
2.9 

4.0 
1.8 
5.7 
8.8 

2.0 
0.9 
2.8 
1.9 

4.5 
2.4 
6.1 
4.8 

2.1 
1.4 
2.5 
2.0 

1.1 
0.8 
1.4 
1.1 

2.4 
1.6 
2.9 
2.3 

2.0 
0.9 
2.8 
1.9 

2.1 
1.1 
2.8 
1.9 

132. 0£. 
158.  OW. 
139.  OW. 
148.  OW. 

West. 

9 
10 
11 
12 

1156 

11  38 

11  10 

650 

548 
529 
500 
040 

12  14a 

11  50a 

11  24a 

7  00a 

629a 
458a 
4  18a 
0  10a 

4.8 
4.3 
3.1 
6.2 

5.6 
5.5 
4.0 
8.0 

2.8 
2.9 
2.1 
4.2 

6.0 
5.8 
4.4 
8.0 

2.5 
2.6 
2.2 
3.1 

1.4 
1.0 
0.8 
1.1 

13  51 
13  00 

2.8 
2.7 
2.3 
3.8 

2.8 
2.8 
2.0 
4.0 

2.8 
2.5 
1.9 
3.6 

187.0 

127.0 

130.0 

81.5 

East, 

IS 
14 
15 
16 

400 

656 

11  05 

852 

10  15 
045 
455 
2  89 

359a 

655a 

11  04a 

850a 

10  18a 
0  476 
4  586 
2  436 

8.9 

11.5 

8.9 

6.6 

12.0 

15.5 

12.0 

9.0 

5.1 
6.6 
5.1 
3.8 

8.8 

10.9 

8.3 

6.2 

0.4 
0.4 
0.4 
0.3 

0.2 
0.2 
0.2 
0.2 

"i'so* 

0.4 
0.4 
0.4 
0.4 

6.0 
7.8 
6.0 
4.5 

4.2 
4.5 
4.2 
3.1 

7.5  W. 

6.0E. 

3.0E. 

43.  OW. 

West. 

17 
18 
19 
20 
21 

858 
750 
804 
8  42 
904 

246 
1  37 

1  52 
280 

2  52 

8  52a 

7  45a 

8  01a 
839a 
905a 

2  476 
1  406 

1  536 

2  316 
2466 

10.2 
19.2 
23.5 
28.9 
15.1 

13.5 
25.1 
31.2 
88.5 
19.7 

6.1 
12.3 
14.4 
17.6 

9.8 

9.8 
18.7 
22.3 
28.6 
14.6 

0.3 
0.8 
0.6 
0.6 
1.4 

0.9 
1.4 
1.4 
1.5 
0.2 

342 
8  44 
3  12 

"'9'i6* 

1.0 
1.6 
1.5 
1.7 
1.4 

6.8 
12.6 
15.6 
19.2 

9.8 

5.0 

9.5 

11.3 

14.4 

7.1 

48.0     * 

47.5 

51.0 

42.0 

48.0 

22 

529 

11  42 

523a 

11  49a 

15.9 

21.0 

9.8 

16.1 

1.8 

1.5 

2  42 

2.3 

10.5 

8.0 

60.0 

23 
24 
25 
26 
27 

255 
533 
456 
6  15 
6  12 

9  10 

11  46 

11  09 

003 

0  00 

259a 
538a 

5  01a 

6  19a 
6  16a 

8506 
11256 
10  466 

-  0  15a 

-  020a 

6.9 
6.3 
5.1 
8.8 
6.6 

9.4 
8.6 
7.0 
12.0 
9.0 

3.8 
3.4 

2.8 
4.8 
3.6 

7.4 
6.7 
5.5 
9.3 

7.1 

2.1 
2.0 
1.8 
2.3 
2.0 

0.5 
0.5 
0.4 
0.6 
0.5 

**'6'26' 

2.1 
2.0 
1.8 
2.4 
2.0 

4.7 
4.8 
8.5 
6.0 
4.5 

3.3 
3.0 
2.5 
4.3 
3.2 

44.5 
45.0 
45.5 
47.0 
48.0 

28 
29 
30 
81 
32 

6  40 
620 
805 
850 
10  60 

027 
007 

1  52 

2  37 
4  38 

6  41a 
622a 
8  07a 
8  52a 
10  56a 

0  13a 
-  009a 

1  84a 

2  19a 
4  31a 

9.5 
7.6 
5.7 
5.8 
5.8 

12.5 

10.0 

7.5 

7.6 

8.0 

6.0 
4.8 
3.6 
3.7 
3.0 

9.9 
7.9 
6.0 
6.0 
6.0 

2.0 
1.8 
1.6 
1.6 
0.7 

0.4 
0.3 
0.8 
0.3 
0.6 

7  07 

2.0 
1.8 
1.6 
1,6 
0.8 

6.2 
5.0 
3.8 
3.8 
4.0 

4.5 
3.6 
2.6 
2.6 
2.8 

51.5 
56.5 
57.0 
57.5 
61.0 

33 
34 
35 
36 
37 

10  58 
1100 

11  14 

11  43 

12  14 

446 
440 
4  45 
523 
558 

1105a 
1107a 
11  20a 

11  49a 

12  22a 

4  87a 
4  82a 

4  38a 

5  16a 
5  49a 

5.4 
5.5 
7.1 
7.8 
3.9 

7.5 
7.6 
9.9 
10.8 
5.4 

2.9 
2.9 
3.7 
4.1 
2.0 

5.6 
5.6 
7.4 
8.0 
3.8 

0.6 
0.6 
0.7 
0.8 
0.5 

0.6 
0.6 
0.7 
0.7 
0.6 

0.9 
0.9 
1.0 
1.0 
0.7 

3.8 
3.8 
5.0 
5.4 
2.7 

2.6 
2.6 
3.4 
3.9 
2.0 

70.0 
70.0 
80.0 
75.0 
65.0 

88 

:39 

40 

• 
1109 
11  84 
10  35 

5  01 
520 
420 

11  14a 
11  42a 
10  46a 

4  55a 

5  11a 
406a 

9.9 
4.3 
1.9 

13.8 
5.9 
2.6 

5.1 
2.2 
1.0 

10.1 
4.1 
1.8 

0.9 
0.6 
0.4 

0.8 
0.5 
0.3 

"■i4'24' 

1.2 
0.8 
0.6 

6.9 
3.0 
1.3 

4.8 
2.1 
0.9 

75.0 
67.0 
66.0 

41 

1 

11  21 

5  07 

11  356 

5  076 

2.8 

3.7 

1.9 

2.9 

0.1 

0.6 

500 

0.6 

1,8 

1.6     26.6 

42 

5  10 

11  25 

5  13a 

11  24a 

11.5 

14.5 

8.4 

12.6 

0.4 

1.2 

1.3 

7.2 

6.3 

38.5 

43 
44 

45 
46 
47 
48 
49 

1156 
11  10 
11  05 
10  50 
10  85 
6  20 
400 

5  43 
458 
453 
438 
423 
008 
10  13 

12  Old 
11  16a 
11  08a 
10  53a 
10  38a 
626a 
4  05a 

5  41a 
4  56a 
4  52a 
4d7a 
4  22a 
-  0  19a 
9  506 

2.4 
2.9 
5.3 
6.2 
5.9 
3.6 
5.5 

3.1 
3.7 
6.7 
7.9 
7.5 
4.9 
7.5 

1.8 
2.1 
3.9 
4.5 
4.3 
2.0 
3.0 

3.0 
3.5 
6.2 
7,2 
6.9 
3.9 
5.9 

0.2 
0.2 
0.3 
0.3 
0.3 
1.5 
1.8 

0.6 
0.6 
0.8 
0.9 
0.9 
0.4 
0.5 

0.6 
0.6 
0.8 
0.9 
0.9 
1.5 
1.9 

1.6 
1.8 
3.4 
4.0 
3.8 
2.4 
3.8 

1.5 
1.8 
3.2 
3.7 
3.6 
1.7 
2.6 

35.0 
35.0 
35.0 
36.0 
36.0 
46.5 
44.5 

840 


TABLE  3.— TIDAL  DIFFERENCES 


a 


1 

2 

s 

4 

6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 


17 
18 
19 
20 
21 

22 
23 
24 
25 
26 


27 
28 
29 
80 
81 
82 

88 
84 
85 
86 
87 
88 

89 
40 
41 
42 
43 
44 


45 
46 

47 
48 
49 

50 
51 
52 
53 
54 


55 

56 
57 
58 


Station. 


NORTH  AMERICA  (East  (Toast). 

LABRADOR. 

Eclipse  Harbor 

Nacnvak  Bay 

Nain 

Hopedale  Harbor 

Indian  Harbor 

Independent  Harbor 

Indian  Tickle 

Seal  Islands 

Venison  Tickle 

Occasional  Harbor 

Fishing  Ship  Harbor 

Spear  Harbor 

St.  Lewis  Sound 

Chateau  Bay,  Strait  of  Belle  Isle . . . 

Red  Bay,  Strait  of  Belle  Isle 

Forteau  Bay,  Strait  of  Belle  Isle  . . . 

NKWFOUMDLAMD. 

PistoletBay 

Hare  Bay 

Canada  fiay : 

Cat  Head,  White  Bay 

Fortune  Harbor,  Notre  Dame  Bay. . 

Fogo  Harbor 

Barrow  Harbor,  Bonavista  Bay  . . . . 

Hearts  Content,  Trinity  Bay 

Grace  Harbor,  Concepuon  Bay 

St.  JOHMB 

SoMXh  coatt. 

Cape  Race 

Trepaasey  Harbor 

St.  Mary  Harbor,  St.  Mary  Bay 

Cape  St.  Marv,  Placentia  Bay 

Woody  Island,  Placentia  Bay 

Burin  Harbor,  Placentia  Bay 

Orea  t  Laun 

Miquelon  or  St.  Pierre  Island 

Brunet  Islands 

Grand  Bank  Harbor,  Fortune  Bay.. 
Grand  le  Pierre  H.,  Fortune  Bay. . . 
Breton  Harbor,  Fortune  Bay 

Hermitage  Cove 

Rencontre  Bay 

La  Hune  Bay 

Burgeo  Islands 

LaPoileBay 

Port  Basque 

West  coatt. 

Qv^fofSt.  Launrence. 

Codroy  Road 

St.  George  Harbor 

Frenchman  Cove,  Bay  of  Islands  . . 

Bonne  Bay 

Cowhead  Harbor 

Hawke  Harbor 

Port  au  Choix 

Good  Bay 

Castors  Harbor.  St.  John  Bay 

St.  Genevieve  Bay 

QUEBEC. 

QutfofSL  Lawrence. 

Belles  Amour  Bay 

Mistanoque  Harbor 

Antrobus  Island 

Wapitagun  Harbor 


Geographic  position.  ]       ^^^J^S^SJII^  ^°' 


Lati- 
tude. 


North. 

o      / 

69  50 
59  05 
56  34 
55  25 
54  30 

58  51 
53  84 
53  14 
52  58 
52  40 

52  36 
52  26 
52  19 
62  00 
51  45 
51  27 


51  32 
51  17 
60  45 
60  08 
49  82 

49  44 
48  40 
47  58 
47  42 
47  84 


46  89 
46  43 
46  55 

46  50 

47  47 
47  02 

46  56 

46  47 

47  16 
47  06 
47  09 
47  80 

47  82 
47  37 
47  83 
47  86 
47  40 
47  35 


47  53 

48  28 

49  00 
49  34 

49  55 

50  37 
50  44 
60  48 

50  54 

51  09 


51  27 
51  16 
50  33 
50  12 


Longitude. 


Arc. 


Time. 


West. 

h.  911. 


64  10 
63  20 
61  44 
60  20 
57  30 


56  55 

848 

66  00 

344 

55  42 

348 

55  46 

8.43 

55  47 

8  48 

55  45 

843 

55  88 

843 

55  44 

843 

55  58 

844 

66  26 

846 

66  28 

846 

55  45 

55  55 

56  08 
56  41 
55  15 

64  16 
58  86 
53  23 
53  13 
52  42 


68  07 

53  38 
58  85 

54  12 

54  18 
65  11 

55  33 

56  09 
55  55 
65  44 

54  46 

55  47 

55  55 

56  37 

56  50 

57  87 

58  23 

59  07 


59  24 

58  21 
58  09 
57  57 
57  47 

57  12 
57  21 
57  12 
56  57 
56  48 


57  26 

58  12 

59  17 

60  01 


4  17 
4  13 
407 
4  01 
850 


848 
8  44 

845 
3  47 
341 

887 
8  84 
884 
883 
8  31 


832 
834 
8  84 
8  87 
8  87 
8  41 

3  42 
8  45 
844 
843 
8  89 
8  43 

8  44 
846 
8  47 
850 
354 
356 


8  58 
3  53 


3 
3 


53 
52 


8  51 

8  49 
3  49 
3  49 
8  48 
3  47 


3  50 
353 

3  57 

4  00 


Ifame. 


Charleston . 
Charleston . 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
St.  Johns . . . 
St.  Johns . . . 

Halifax 

Halifax  .... 
Halifax.... 


St.  Johns... 
Sandy  Hook 
Sandy  Hook 
St.  Johns ... 
St.  Johns... 

St.  Johns... 
St.  Johns . . . 
St.  Johns... 
St.  Johns . . . 
St.  Johns . . . 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 


Page. 


118 

lis 

89 

89 

89 

80 
89 
89 
89 
89 

89 
58 
58 
57 
57 
57 


63 

89 
89 
58 
58 

63 

68 
58 
53 
58 


89 
89 
89 
89 
89 
89 

89 
89 
89 
89 
89 
89 

89 
89 
89 
89 
89 
89 


57 
57 
57 
57 
57 

57 
57 
57 
57 
57 


57 
57 
57 
57 


Tidal  dilTerences. 


Time. 


HW. 


LW. 


Local  ivne. 


h.  m. 
+0  18 
-0  47 
-0 
-2 
-1 


88 
03 
23 


-0  58 
-106 
-1  08 
-0  66 
-0  66 

-0  49 

+0  23 
-0  19 
-0  86 
+0  67 

+1  57 


A.  m. 
+0  02 
-0  68 
-0  87 
-2  07 
-127 

-0  57 
-1  10 
-107 
-1  00 
-0  69 

-0  58 

+0  21 
-0  21 
-112 
+0  10 

+1  09 


Tbne  meridian, 
609  W. 


+0  23 
+0  89 
-1  02 
-0  11 
-0  04 

-0  07 
-1  12 
+0  08 
-0  01 
000 


-1  12 
-1  10 
-0  80 
+0  23 
+0  08 
+0  43 

+0  14 
+0  35 
+1  04 
+0  48 
+1  05 
+0  62 

+0  46 
+0  68 
+0  44 
+0  89 

+1  11 
+1  15 


+0  59 
+1  09 
+1  22 
+1  83 
+1  42 

+1  65 
+1  50 
+1  56 
+2  00 
+2  08 


+0  47 

+2  20 
+2  24 
+2  28 


+0  21 
+0  86 
-1  16 
-0  18 
-0  06 

-0  09 
-1  14 
+0  06 
-0  08 
000 


-1  16 
-1  14 
-0  34 
+0  19 
-0  01 
+0  89 

+0  10 
+0  31 
+100 
+0  44 
+1  01 
+0  48 


+0  42 
+0  54 
+0  40 
+0  85 

+1 
+1 


07 
11 


+0  29 
+0  37 
+0  46 
+0  57 
+1  08 


+1 
+1 


12 
08 


+1  18 


+1 
+1 


15 
21 


-0  01 
+1  26 
+1  21 
+0  26 


Height. 


HW. 


LW. 


Mean  Low 
Water  Si^rinifs. 


feet. 

-0.8 

-0.6 

+0.9 

+L2 

+L4 

+0.4 
+0.6 
+0.2 
+0.2 
-0.4 

+0.2 
+0.9 
+0.2 
-2.0 
-2.0 
-1.2 


-0.2 
+L6 
0.0 
+1.0 
+0.6 

+0.9 
+0.8 
+0.6 
+0.9 
0.0 


+L0 
+1.2 
+2.0 
+1.7 
+1.6 
+1.0 

+1.6 
+1.2 
+1.0 
+0.8 
+1.4 
+1.7 

+1.6 
+1.0 
+L0 
+0.8 
+0.7 
+0.8 


-0.9 
-L2 
-0.8 
-0.6 
-0.4 

-0.5 
+1.0 
+0.8 
-1.2 
-0.2 


-1.6 
-0.5 
-1.2 
-1.2 


feet. 

+0.6 

+0.7 

+0.8 

+0,8 

+0.8 

+0.7 
+0.7 
+0.7 
+0.7 
+0.6 

+0.7 
+0.1 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.8 
+0.6 
+0.2 

0.0 

+0.1 
+0.2 

0.0 
+0.1 

0.0 


+0.8 
+0.8 
+L0 
+0.9 
+0.8 
+0.O 

+0.8 
+0.8 
+0.8 
+0.8 
+0.8 
+0.9 

+0.8 
+0.8 
+0.8 
+0.8 
+0.7 
+0.7 


Ratio 

of 
ranges. 


+0.2 

+0.3 

0.0 

0.0 


0.0 

+0.1 

0.0 

0.0 


0.71 
0.78 
1.04 
1.11 
1.18 

0.94 
0.98 
0.89 
0.89 
0.81 

0.89 
1.31 
1.04 
0.56 
0.66 
0.78 


0.96 
1.13 
0.85 
1.35 
L23 

1.31 
1.27 
1.19 
1.81 
1.00 


1.04 
L06 
1.21 
1.15 
1.13 
1.04 

L13 
1.06 
1.04 
1.00 
1.11 
L15 

L13 
L02 
L04 
1.00 
0.98 
0.89 


L17 
L15 
0.75 
0.94 


0.66 
0.87 
0.73 
0.73 


+0.1 

0.77 

0.0 

0.70 

0.0 

0.82 

0.0 

0.84 

0.0 

0.89 

+0.1 

0.87 
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Interval. 

Range  of  tide. 

Troplc4iamal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
thecom- 
paas. 

■ 

1 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

Neap 

(Np). 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

z, 

HWI. 

LWI. 

UUWl. 

LLWI. 

val. 

* 

■ 

Wed. 

h.  tn. 

A.  fn. 

h,  m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  tn. 

feet. 

feet 

•^^■, 

o 

1 

800 

1  48 

806a 

1216 

3.7 

5.0 

2.0 

4.0 

1.5 

0.4 

1.5 

2.5 

1.7 

47.5 

2 

700 

048 

706a 

0  215 

3.8 

5.2 

2.1 

4.1 

1.6 

0.4 

1.6 

2.6 

1.8 

45.0 

8 

700 

048 

6  57a 

1075 

4.9 

6.5 

3.0 

5.4 

1.3 

0.3 

1.M 

3.2 

2.3 

41.0 

4 

580 

11  48 

5  27a 

12  01a 

5.2 

6.9 

3.2 

5.7 

1.4 

0.8 

1.4 

3.4 

2.6 

39.0 

6 

6  10 

12  28 

6  07a 

12  40a 

5.3 

7.0 

3.2 

5.8 

1.5 

0.3 

1.4 

3.5 

2.7 

88.5 

6 

640 

028 

686a 

0  485 

4.4 

5.8 

2.7 

4.9 

1.8 

0.3 

1.8 

2.9 

2.2 

88.0 

7 

627 

0  15 

6  24a 

0835 

4.6 

6.0 

2.8 

5.1 

1.3 

0.3 

1.8 

3.0 

2.3 

87.0 

8 

630 

0  18 

626a 

0885 

4.2 

5.5 

2.6 

4.7 

1.8 

0.3 

1.3 

2.8 

2.1 

87.0 

9 

687 

0  25 

683a 

0456 

4.2 

5.5 

2.6 

4.7 

1.8 

0.8 

1.3 

2.8 

2.1 

86.5 

10 

688 

026 

6  84a 

0  476 

3.8 

5.0 

2.3 

4.3 

1.2 

0.8 

1.2 

2.5 

1.9 

86.0 

11 

644 

082 

640a 

0  526 

4.2 

5.5 

2.6 

4.7 

1.8 

0.3 

1.3 

2.8 

2.1 

36.0 

12 

7  12 

100 

708a 

1216 

3.4 

4.5 

2.0 

8.8 

1.1 

0.2 

1.1 

2.2 

1.7 

36.0 

IS 

680 

0  18 

626a 

0426 

2.7 

3.5 

1.6 

8.1 

1.0 

0.2 

1.0 

1.8 

1.4 

85.5 

14 

7  80 

1  05 

6  57a 

1  096 

2.4 

8.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

35.0 

15 

900 

225 

8  27a 

2296 

2.4 

8.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

84.0 

16 

10  00 

824 

980a 

3286 

8.1 

4.0 

2.0 

3.7 

0.2 

1.4 

1.4 

2.0 

2.2 

84.0 

17 

729 

117 

7  24a 

1  436 

2.5 

3.3 

1.6 

2.9 

1.0 

0.2 

1.0 

1.6 

1.8 

34.0 

18 

828 

2  16 

825a 

2  836 

5.3 

7.0 

3.2 

5.8 

1.4 

0.3 

1.4 

8.5 

2.7 

83.5 

19 

686 

024 

6  82a 

0446 

4.0 

5.2 

2.4 

4.4 

1.2 

0.3 

1.2 

2.6 

2.0 

82.6 

20 

650 

038 

6  46a 

1  006 

8.5 

4.6 

2.1 

3.9 

1.1 

0.2 

1.2 

2.8 

1.8 

81.5 

21 

704 

0  52 

700a 

1  146 

3.2 

4.0 

1.9 

3.6 

1.1 

0.2 

1.1 

2.0 

1.6 

81.0 

22 

706 

058 

7  01a 

1  146 

8.4 

4.5 

2.1 

3.8 

1.1 

0.2 

1.1 

2.2 

1.7 

32.0 

23 

608 

12  16 

559a 

12  37a 

8.3 

4.4 

2.0 

3.7 

1.1 

0.2 

1.1 

2.2 

1.7 

31.0 

24 

728 

111 

7  19a 

1  846 

8.1 

4.1 

1.9 

8.4 

1.1 

0.2 

1.1 

2.0 

1.6 

80.0 

25 

7  15 

103 

7  11a 

1246 

8.4 

4.5 

2.1 

8.8 

1.1 

0.2 

1.1 

2.2 

1.7 

29.5 

26 

7  12 

101 

7  07a 

1  266 

2.5 

3.8 

1.5 

2.9 

1.0 

0.2 

620 

1.0 

1.6 

1.3 

29.5 

27 

650 

088 

6  47a 

0  576 

4.9 

6.5 

3.0 

5.4 

1.8 

0.3 

1.4 

8.2 

2.5 

28.5 

28 

650 

088 

6  47a 

0566 

5.0 

6.6 

8.1 

5.5 

1.4 

0.8 

1.4 

3.3 

2.5 

28.5 

29 

730 

118 

7  27a 

1846 

5.7 

7.5 

3.5 

6.3 

1.5 

0.8 

1.4 

8.8 

2.9 

28.5 

80 

820 

208 

8  17a 

•  2256 

5.4 

7.2 

8.8 

5.9 

1.4 

0.3 

1.4 

8.6 

2.7 

28.5 

31 

800 

148 

7  57a 

2056 

5.3 

7.0 

3.2 

5.8 

1.4 

0.8 

1.4 

3.5 

2.7 

29.0 

82 

885 

228 

882a 

2426 

4.9 

6.5 

3.0 

5.4 

1.3 

0.3 

1.4 

■ 

3.2 

2.5 

28.0 

88 

805 

158 

802a 

2  116 

5.8 

7.0 

8.2 

5.8 

1.4 

0.8 

1.4 

8.5 

2.7 

27.5 

84 

828 

2  11 

820a 

2296 

5.0 

6.6 

8.1 

5.5 

1.4 

0.8 

1.4 

8.3 

2.5 

27.0 

85 

858 

2  41 

850a 

3006 

4.9 

6.5 

3.0 

5.4 

1.8 

0.8 

1.4 

8.2 

2.5 

28.0 

86 

838 

226 

835a 

2  446 

4.7 

6.2 

2.9 

5.2 

1.8 

0.8 

1.8 

8.1 

2.4 

28.0 

87 

900 

248 

8  57a 

3066 

5.2 

6.9 

3.2 

5.7 

1.4 

0.3 

1.4 

8.4 

2.6 

28.5 

88 

842 

280 

8  89a 

2  476 

5.4 

7.1 

3.3 

5.9 

1.4 

0.3 

1.4 

8.6 

2.7 

28.5 

89 

885 

228 

832a 

2406 

5.3 

7.0 

8.2 

5.8 

1.4 

0.3 

1.4 

8.5 

2.7 

28.5 

40 

845 

288 

8  41a 

2536 

4.8 

6.8 

2.9 

5.3 

1.3 

0,8 

1.4 

8.2 

2.4 

28.0 

41 

880 

2  18 

8  27a 

2  376 

4.9 

6.4 

8.0 

5.4 

1.3 

0.8 

1.4 

8.2 

2.5 

28.0 

42 

822 

2  10 

8  19a 

2286 

4.7 

6.2 

2.9 

5.2 

1.3 

0.3 

1.8 

3.1 

2.4 

27.5 

48 

850 

288 

8  47a 

2566 

4.6 

6.0 

2,8 

6.1 

1.3 

0.8 

1.8 

3.0 

2.8 

27.0 

44 

852 

2  40 

8  48a 

3  006 

4.2 

5.5 

2.6 

4.7 

1.3 

0.3 

1.3 

2.8 

2.1 

26.5 

45 

850 

282 

822a 

2366 

3.3 

4.3 

2.1 

3.9 

0.2 

1.4 

1.4 

2,2 

2.2 

27.0 

46 

905 

2  45 

8  37a 

2  496 

3.0 

3.9 

1.9 

3.5 

0.2 

1.3 

1.3 

2.0 

2.0 

28.0 

47 

920 

258 

854a 

3  016 

3.5 

4.5 

2.3 

4.1 

0.2 

1.4 

1.4 

2.2 

2.8 

29.5 

48 

930 

806 

904a 

3096 

3.6 

4.6 

2.3 

4.1 

0.2 

1.5 

1.5 

2.3 

2.4 

80.5 

49 

9  40 

8  13 

9  14a 

3  166 

3.8 

4.9 

2.6 

4.4 

0.2 

1.5 

1.5 

2.4 

2.5 

31.0 

50 

955 

824 

928a 

3286 

8.7 

4.8 

2.4 

4.3 

0.3 

1.6 

1.5 

2.4 

2.4 

82.0 

51 

950 

820 

9 '28a 

3  236 

5.0 

6.5 

3.2 

5.7 

0.3 

1.7 

1.7 

3.2 

8.2 

82.0 

52 

956 

825 

983a 

8  286 

4.9 

6.4 

3.2 

5.6 

0.8 

1.7 

1.7 

3.2 

3.2 

32.0 

58 

10  00 

827 

9  81a 

3  316 

3.2 

4.1 

2.1 

3.8 

0.3 

1.4 

1.4 

2.0 

2.2 

82.5 

54 

10  10 

835 

945a 

3  386 

4.0 

6.2 

2.6 

4.6 

0.8 

1.5 

1.5 

2.6 

2.6 

33.0 

55 

845 

2  10 

8  15a 

« 
2  146 

2.8 

8.6 

1.8 

3.3 

0.6 

1.3 

1.3 

1.8 

1.9 

33.5 

56 

10  15 

838 

948a 

3  376 

3.7 

4.8 

2.4 

4.3 

0.7 

1.0 

1.5 

2.4 

2.4 

33.0 

57 

10  15 

825 

9  45a 

3296 

3.1 

4.0 

2.0 

3.7 

1.0 

1.0 

1.3 

2.0 

2.1 

31.0 

58 

10  15 

226 

945a 

2306 

3.1 

4.0 

2.0 

3.7 

1.0 

0.8 

1.3 

2.0 

2.1 

30.0 

842 


TABLE  3.— TIDAL  DIFFERENCES 


i 


station. 


Geographic  position. 


NORTH  AMERICA  (East 
Coast)  —Continued. 

QUEBEC— continued. 

Ov\fof  St,  Xawrmce— Continued. 

1  KegasblcaBay 

2  Little  Nataishquan  Harbor 

8  Ajppeetetat  Bay 

4  Mingan  Harbor 

Aniicosti  Itiand, 

5  Wert  Point  Ligbt 

6  Bear  Bay.. 

7  East  Point 

8  Southwest  Point  Light 

St.  Lawrence  River. 

9  Cape  Rosier  Light 

10  Cape  Magdalen  Light 

11  Martin  River  Light 

12  Carousel  Light 

13  Cawee  Island 

14  Cape  Chatte  Light 

15  Point  de  Monts  Light 

16  Matane  Light 

17  Little  Metis 

18  Manicouagan  Shoal  Light 

19  Father  Point  Light 

20  Bic  Island 

21  Tadousac,  Saguenay  River 

22  Chicoutimi,  Saguenay  River 

23  Brandy  Pots  Light 

24  Murray  Bay 

26  Orignaux  Point  Light 

26  Coudres  Island 

27  L'Islet 

28  Beaujeu  Channel 

29  Grosselsle 

80  Berthler 

31  St.  Laurent  Light,  Orleans  Island. 

82  Quebec  Dry  Dock 

88  St  Nicholas 

84  St.  Augustin 

36  Ste.  Croix 

36  Point  Platon 

87  Qrondine  Light 

38  Cape  Roche  Light 

89  Baliscan  Lixht 

40  Cham  plain  Ligh  t 

41  Three  Rivers 

OulJqfSt.  Lavrrenee. 

42  O'Hara  Point  Light.  GaBp6  Bay. . . 

48  Cape  Despair  Light 

44  Maauereau  Point,  Chaleur  Bay . . . 

46  Carlisle,  Chaleur  Bay 

46  Carleton  Point,  Chaieur  Bay 

NEW  BRUNSWICK. 

OulfqfSt.  Lawrence. 

47  Campbellton,  Chaleur  Bay 

48  Dalhousle,  Chaleur  Bay 

49  Bathurst,  Chaleur  Bay 

50  Caraquette,  Chaleur  Bay 

51  Miscou  Harbor,  Chaleur  Bay 

62  North  Tracadlo  Gully  Light 

53  Lower  Neguac,  Miramichi  Bay  . . . 

54  Richibucto  Head  Light 

55  Shediac  Island  Light 

56  Jourimain  Islet  Light 

57  Cape  Tormentine 


Lati- 
tude. 


North. 
o     / 

50  11 
50  12 
50  19 
50  17 


49  52 
49  81 
49  08 
49  24 


48  52 

49  16 

49  13 

50  06 
49  60 
49  06 


49  20 
48  52 

48  41 

49  06 
48  81 

48  24 
48  09 
48  84 
47  52 
47  89 

47  80 
47  21 
47  08 
47  05 
47  02 

46  56 
46  52 
46  49 
46  42 

46  45 
46  37 
46  40 
46  86 

46  33 
46  81 
46  26 
46  20 


48  50 
48  26 
48  12 
48  01 
48  05 


48  01 
48  01 
47  89 
47  50 

47  55 
47  80 
47  16 
46  40 

46  15 


Longitude. 


Arc. 


Time. 


Weat. 


61  16 
6150 
68  00 
64  02 


64  82 
62  26 
61  89 
68  36 


64  12 

65  19 

66  09 

66  23 

67  07 
66  45 


67  22 

67  88 

68  01 
68  12 
68  28 

68  53 

69  43 
71  05 

69  41 

70  08 

70  02 
70  26 
70  22 
70  29 
70  40 

70  43 

71  03 
71  12 
71  24 

71  28 
71  45 

71  51 

72  04 

72  10 
72  15 
72  21 
72  33 


64  32 
64  18 

64  46 

65  20 

66  07 


66  40 
66  21 
65  87 
64  54 

64  29 

64  52 

65  03 
64  42 

64  32 


h.  m. 
405 
407 
4  12 
4  16 


4  18 
4  10 
407 
4  14 


4 
4 
4 

4 

4 
4 


17 
21 
25 
26 
28 
27 


429 
480 
4  82 
4  38 
484 

436 
4  89 
4  44 
4  89 
4  41 

440 
4  42 
4  41 
4  42 
4  43 


4 
4 
4 
4 

4 
4 
4 
4 


48 
44 

45 
46 

46 
47 
47 
48 


4  49 
4  49 
4  49 
4  50 


18 
17 
19 
21 
24 


46  10  I  63  48 
46  07   63  46 


I 


427 
4  25 
4  22 
4  20 

4  18 

4  19 
4  20 
4  19 

4  18 
4  15 
4  15 


Standard  port  for 
reference. 


Name. 


Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 

New  York 
New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 

Halifax  .. 
Halifax  .. 
Halifax  .. 


Page. 


57 
57 
57 
57 


57 
57 
57 
57 


85 
85 
85 
85 
85 
85 


85 
85 
85 
85 

85 

85 
85 
85 
85 
85 

85 
85 
85 

85 

85 
85 
83 
85 

85 
85 
85 
85 

85 
85 
85 
85 


57 
57 
57 
57 
57 


57 
57 
57 
57 

57 
57 
57 
57 

57 

57 
57 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 

e(p  w. 


h.  m. 
+  248 
+  805 
+  8  20 
+  556 


+  6  41 
+  4  58 
+  825 
+  6  04 


+ 
+ 
+ 
+ 

+ 


607 
6  19 
6  27 
634 
6  38 
6  46 


h.  m. 
+  1  08 
+  1  47 
+  208 
+  4  88 


+  5  18 
+  3  35 
+  202 
+  6  29 


+ 
+ 
+ 
+ 
+ 
+ 


4 
6 
5 
6 
5 


56 

09 
30 
29 
36 


Height. 


HW. 


LW. 


Mean  Low 
WaierSpringg, 


Sett. 

-  1.2 

-  1.2 

-  L2 

-  0.6 


-  0.6 

-  L2 

-  1.6 
+  0.7 


6  20 


Time  meridian, 
75°  W. 


5  46 

6  49 
5  51 
554 
554 

5  59 

6  26 
+  6  43 


+ 
+ 
+ 
+ 
+ 

+ 

+ 


+ 
+ 

+ 
+ 
+ 
+ 
+ 


6  40 

7  22 

7  29 

7  58 

8  5^ 

9  19  I 
9  17  I 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


5 
5 
6 
6 
5 


22 
25 
27 
06 
80 


+ 
+ 
+ 
+ 
+ 


0.8 
1.6 
2.4 
8.2 
4.0 
7.5 


6.6 
6.0 
7.6 
6.9 
8.4 


5  38 

6  06 

7  42 

6  19 

7  10 

7  18 
7  50 
855 


+  8.8 
+11.6 
+  6.9 
+11.6 
+11.2 

+12.1 

+11.6 
+12.6 


9  16    +12.5 
9  41    +18.5 


+  9  34  +10  00 

+  9  68  I  +10  36 

+10  14  i  +11  00 

+10  49  I  +11  35 

I 

+11  00  I  +11  52 

+11  45  '  +13  00 


/e€L 
0.0 
0.0 
0.0 

+0.1 


+0.1 
0.0 
0.0 

+0.1 


+0.4 
+0.4 
+0.4 
+0.4 
+0.6 
+1.1 


+1.0 
+0.6 
+1.1 
+0.7 
+1.2 

+0.8 
+1.0 
+0.7 
+1.0 

+1.4 

+1.1 
+1.6 
+1.0 
+1.6 
+1.1 


+11  55 
-12  16 

-11  52 
-10  66 
-10  24 
-  9  51 


+13  11 
-10  31 

-10  00 

-  8  59 

-  8  17 

-  7  35 


Time  meridian, 
60P  W. 


+ 
+ 
+ 
+ 
+ 


7  05 
6  24 

6  51 

7  18 
7  30 


+ 
+ 
+ 
+ 
+ 


5 
5 
5 


48 
17 
52 
6  28 
6  47 


+  833 

+  7  41 

+  7  29 

+  7  12 

+  6  55 

+  8  11 

+  9  48' 

-  1  39 


+ 
+ 


0  00 

1  32 

2  37 


+  8  01 
+  6  57 

+  7  17 
+  7  00 

+  6  43 
+  8  14 
+  9  54 
-  1  31 

+  0  08 
+  1  40 
+  2  16 


+11.6  +1.6 
+12.2  +1.0 
+  9.6  I  +0.8 
+11.2     +1.4 


+10.6 
+  9.4 

+  8.8 
+  8.7 

+  1.2 

-  1.4 

-  2.1 

-  3.2 


-0.2 

-  0.8 

-  0.6 

-  0.5 
+  2.6 


+  4.4 

+  3.4 

+  0.9 

0.0 

-  1.2 

-  2.6 

-  2.6 
-  2.2 

-  2.2 

-  1.0 

-  1.1 


+L4 
+1.2 
+1.2 
+0.6 

+0.4 

+0.2 

+0.1 

0.0 


0.0 

0.0 

+0.2 

+0.1 

+0.2 


+0.4 
+0.4 
+0.8 
+0.2 

0.0 
-0.2 
-0.2 
-0.2 

-0.2 

0.0 

-0.1 


Ratio 

of 
ranges. 


0.78 
0.73 
0.73 
0.87 


I 


0.87 
0.78 
0.66 
1.16 


I 


Lll 
1.27 
1-45 
1.61 
1.80 
2.45 


2.26 
2.20 
2.45 
2.41 
2.64 

2.80 
8.40 
2.41 
3.40 
3.21 

8.50 
3.30 
3.61 
3.49 
3.82 

3.  SO 
3.52 
2.98 
3.21 

3.11  i 
2.88 
2.74 
1.7S 

1.21 
0.64 
0.51 
0.25 


0.96 
0.82 
0.84 

0.87  i 
1.54 


1.92 
L73 
1.15 
0.98 

0.73 
0.45 
0.42; 
0.51 

0.51 
0,75 
0.77 


; 


AND  TIDAL  CONSTANTS. 


343 


1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

1 

Varia- 
tion of 
the  com- 
pass. 

h 

5 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

Neap 

(Npf. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

Jz; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

WeA. 

A.  m. 

A.  fn. 

h.  fn. 

h.  m. 

feet. 

feeL 

feeL 

feeL 

feeL 

feeL 

A.  fn. 

feet. 

feeL 

feeL 

o 

1 

10  80 

308 

10  00a 

8  075 

8.1 

4.0 

2.0 

8.7 

1.2 

0.5 

1.3 

2.0 

1.7 

26.0 

2 

10  45 

8  40 

10  15a 

3  446 

8.1 

4.0 

2.0 

8.7 

1.2 

0.5 

1.8 

2.0 

L7 

29.0 

S 

10  55 

3  51 

10  25a 

8556 

8.1 

4.0 

2.0 

8.7 

1.2 

0.5 

1.3 

2.0 

1.7 

28.6 

4 

101 

6  22 

0345 

6265 

3.7 

4.8 

2.4 

4.3 

1.4 

0.5 

■ 

1.B 

2.4 

2.0 

27.6 

6 

145 

700 

1  18b 

7045 

3.7 

4.8 

2.4 

4.3 

1.1 

0.5 

1.6 

2.4 

2.0 

27.0 

6 

0  10 

525 

12  05a 

5296 

8.1 

4.0 

2.0 

8.7 

1.1 

0.5 

1.8 

2.0 

1.7 

27.6 

7 

1105 

355 

10  85a 

8696 

2.8 

8.6 

1.8 

3.3 

1.1 

0.5 

1.3 

1.8 

1.6 

27.6 

8 

1  12 

7  15 

0465 

7  186 

4.9 

6.0 

8.7 

5.4 

1.2 

0.6 

1.5 

3.0 

2.8 

27.0 

9 

125 

640 

1  215 

7035 

4.9 

5.5 

4.1 

5.3 

1.6 

0.8 

1.8 

2.8 

2.4 

26.6 

10 

183 

650 

1276 

7  156 

5.6 

6.4 

4.7 

6.0 

1.8 

0.8 

2.0 

8.2 

2.8 

25.6 

11 

1  87 

5  57 

1  825 

7206 

6.4 

7.8 

5.4 

6.8 

1.9 

0.9 

2.1 

8.6 

3.2 

25.0 

12 

1  43 

705 

1  885 

7  276 

7.1 

8.1 

6.0 

7.6 

2.0 

0.9 

2.2 

4.0 

3.5 

26.0 

13 

145 

7  10 

1405 

7  816 

7.9 

9.0 

6.6 

8.4 

2.0 

1.0 

2.3 

4.6 

3.9 

25.0 

14 

1  55 

756 

1  555 

8  136 

10.8 

13.0 

8.8 

12.0 

2.0 

1.2 

2.5 

6.6 

6.0 

24.5 

15 

153 

756 

1  495 

8  136 

9.9 

12.0 

7.7 

11.2 

2.6 

1.1 

2.6 

6.0 

5.6 

24.5 

16 

155 

7  58 

1  515 

8  166 

9.7 

11.0 

8.1 

10.8 

2.6 

1.1 

2.6 

5.6 

4.8 

23.5 

17 

1  55 

7  58 

1  515 

8  156 

10.8 

13.0 

8.3 

12.2 

2.7 

1.1 

2.7 

6.6 

6.0 

23.0 

18 

1  57 

786 

1  535 

7536 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

6.2 

23.6 

19 

156 

7  59 

1525 

8  156 

11.6 

14.0 

9.0 

13.0 

2.8 

1.1 

2.7 

7.0 

6.4 

22.5 

20 

159 

805 

1  555 

8  216 

12.3 

14.0 

10.3 

12.9 

8.0 

1.2 

2.9 

7.0 

6.1 

22.0 

21 

223 

830 

2205 

8  466 

15.0 

17.0 

12.6 

15.7 

8.3 

1.3 

8.2 

8.5 

7.4 

21.6 

22 

234 

10  00 

2  805 

10  176 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

6.1 

20.0 

23 

237 

8  43 

2  345 

8586 

15.0 

17.0 

12.6 

15.7 

3.8 

1.3 

8.2 

8.6 

7.4 

21.0 

24 

8  17 

932 

3  145 

9  476 

14.1 

17.0 

10.9 

15.8 

3.8 

1.8 

3.2 

8.5 

7.7 

20.6 

25 

3  25 

9  41 

3225 

9566 

15.4 

17.5 

12.9 

16.1 

8.3 

1.4 

3.8 

8.8 

7.6 

20.6 

26 

3  51 

10  10 

8  485 

10  255 

14.5 

17.5 

11.2 

16.2 

8.3 

1.4 

3.3 

8.8 

8.0 

20.0 

27 

4  54 

11  17 

4  515 

11  816 

15.9 

18.0 

13.3 

16.6 

3.4 

1.4 

3.3 

9.0 

7.9 

19.5 

28 

5  12 

11  86 

5095 

11  506 

15.4 

18.5 

11.9 

17.1 

3.4 

1.4 

8.3 

9.2 

8.4 

19.6 

29 

6  09 

12  00 

5065 

12  146 

16.8 

19.0 

14.1 

17.5 

8.5 

1.4 

3.4 

9.6 

8.8 

18.5 

80 

526 

12  19 

5235 

006a 

14.5 

17.5 

11.2 

16.2 

3.3 

1.4 

3.4 

8.8 

8.0 

18.5 

31 

5  49 

029 

5465 

0  44a 

15.5 

17.6 

13.0 

16.2 

3.4 

1.4 

3.3 

8.8 

7.7 

18.5 

82 

6  04 

0  52 

6025 

1  06a 

13.1 

14.9 

10.9 

13.6 

3.0 

1.3 

i7  43 

3.0 

7.4 

6.4 

17.5 

38 

638 

1  26 

6  355 

1  42a 

14.1 

17.0 

10.9 

15.7 

3.2 

1.3 

2.8 

8.5 

7.7 

17.6 

84 

6  49 

1  48 

6  455 

200a 

13.7 

16.5 

10.6 

15.3 

8.1 

1.2 

2.8 

8.2 

7.4 

17.5 

85 

7  38 

250 

7  295 

8  08a 

12.5 

15.0 

9.6 

14.0 

3.0 

1.2 

2.6 

7.6 

6.8 

17.0 

86 

7  43 

3  01 

7  385 

8  21a 

12.1 

14.5 

9.3 

13.6 

3.0 

1.1 

2.4 

7.2 

6.6 

17.0 

87 

8  21 

408 

8  165 

429a 

7.6 

8.6 

6.4 

8.1 

2.4 

1.0 

2.3 

4.8 

3.7 

16.6 

88 

8  44 

4  38 

8385 

503a 

5.3 

6.0 

4.4 

5.7 

2.0 

0.8 

1.9 

3.0 

2.6 

16.5 

39 

9  41 

5  39 

9  355 

606a 

2.8 

•     3.2 

2.3 

8.1 

1.4 

0.6 

1.4 

1.6 

1.4 

16.5 

40 

10  12 

6  21 

10  035 

7  01a 

2.2 

2.5 

1.8 

2.5 

1.3 

0.5 

1.2 

1.2 

1.1 

16.5 

41 

10  44 

7  02 

10  825 

765a 

1.1 

1.3 

0.9 

1.3 

0.9 

0.4 

0.9 

0.6 

0.6 

16.0 

42 

209 

730 

1  405 

7  346 

4.1 

5.0 

3.1 

4.7 

1.4 

0.3 

1.4 

2.5 

2.2 

25.5 

43 

129 

7  00 

1  035 

7086 

3.5 

4.5 

2.3 

4.1 

1.4 

0.3 

1.4 

2.2 

2.0 

26.0 

44 

1  54 

738 

1  265 

7  376 

3.6 

4.7 

2.3 

4.2 

1.5 

0.3 

1.6 

2.4 

2.0 

24.0 

45 

2  19 

807 

1  526 

8  116 

8.7 

4.8 

2.4 

4.3 

1.5 

0.3 

1.5 

2.4 

2.1 

24.0 

46 

2  28 

8  23 

2055 

8  266 

6.6 

8.0 

4.9 

7.3 

1.7 

0.3 

1.7 

4.0 

8.4 

23.5 

47 

828 

9  84 

8095 

9  375 

8.3 

10.0 

6.1 

9.1 

2.0 

0.3 

2.0 

5.0 

4.8 

23.0 

48 

288 

8  32 

2  185 

8  356 

7.4 

9.0 

5.5 

8.2 

1.9 

0.3 

1.9 

4.5 

3.8 

23.0 

49 

229 

855 

2065 

8  586 

4.9 

6.3 

8.2 

5.6 

1.7 

0.3 

1 

1.7 

3.2 

2.6 

28.0 

50 

2  14 

840 

.1  496 

8  436 

4.2 

5.4 

2.7 

4.8 

1.6 

0.3 

1.6 

2.7 

2.2 

23.0 

51 

159 

825 

1  295 

8296 

8.1 

4.0 

2.0 

3.7 

1.3 

0.3 

1.3 

2.0 

1.7 

24.0 

52 

8  14 

955 

2  376 

10  006 

1.9 

2.4 

1.2 

2.2 

1.1 

0.4 

1.1 

1.2 

1.1 

24.0 

53 

450 

11  34 

4  136 

11  396 

1.8 

2.3 

1.2 

2.2 

0.9 

0.5 

1.0 

1.2 

1.1 

23.5 

54 

550 

0  10 

5  176 

0  14a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.6 

1.1 

1.4 

1.3 

• 

23.0 

55 

780 

150 

6  576 

1  64a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.9 

1.1 

1.4 

1.4 

22.5 

56 

905 

3  25 

8366 

329a 

3.2 

4.2 

2.1 

3.8 

0.6 

1.0 

1.4 

2.1 

2.0 

23.0 

57 

10  09 

4  01 

9  416 

405a 

3.3 

4.0 

2.5 

4.0 

0.6 

1.4 

1.4 

2.0 

2.1 

23.0 

344 


TABLE  3.— TIDAL  DIFFERENCES 


I 


1 

2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 


15 
16 


17 
18 
19 
20 
21 


22 
28 
24 
25 


26 
27 
28 
29 
80 
81 
82 


88 
34 
85 
86 
87 

38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
50 
51 
52 


Station. 


NORTH  AMERICA  (EikBT 
Coast)— Continued. 

PRINCE  KDWARD  ISLAND. 

QulfoJSt.  Xatorence— Continued. 

North  Point  Light 

Alberton 

Richmond  Harbor 

Qrand  Rustico  Light 

St.  Peters  Harbor  Light 

East  Point  Light 

Souris 

Georgetown  Harl>or  Light 

Cape  Bear  Light 

Charlottetown 

Hillsboro  Riyer  Head 

Crapaud  Light 

Summerside,  Bedeque  Bay 

Minimegash  Light 

ISLANDS. 

CMtf  pf  St.  Lawrence. 

St.  Paul  Island,  Northeast  Light . . 
Magdalen  Islands,  Grindstone  I'd. 

NOVA  SOOTIA. 

QvIJ  qf  St.  Lawrence. 

Pugwash  Harbor  Light 

Tatamagouche  Harbor 

Pictou  Harbor  Light 

Cape  George  Light 

Pomquet  Harbor 

CAPE  BBETON  ISLAND. 

QutfqfSt.  Lawrence. 

Gut  of  Canso.  North  Entrance 

Port  Hood  Light 

Chetican  Island  Light 

Cape  North 

Ouiercoait. 

Neal  Harbor 

St.  Anne  Harbor  Light 

Sydnev  Harbor  Light 

MenadouBay 

Louisburg  Harbor  Light 

St.  Peter  Bay  Light 

Arichat  Harbor  Light 

NOVA  SCOTIA. 

Ouier  coast. 

Gut  of  Canso,  South  Entrance 

Guysboro  Light 

Canso  Harbor  Light 

Whitehaven 

Country  Harbor,  Island  Harbor. . . 

Llacomb  Harbor  Light 

Sheet  Harbor 

Ship  Harbor 

Jedore  Harbor 

HALIFAX 

Sable  Island,  north  side 

Sable  Island,  south  side 

Blind  Bay .' 

St.  Margaret  Bay 

MahoneBay 

Lunenburg 

PortMedway 

Liverpool  Bay 

PortMouton 

PortEbert 


Ge<vraphic  poaition. 


Lati- 
tude. 


Longitude. 


Arc. 


Time. 


North. 

We 

0  / 

o   / 

47  04 
46  48 
46  34 
46  28 
46  26 

68  59 
64  03 
63  45 
63  17 
62  45 

46  27 
46  20 
46  10 
46  01 
46  12 

61  58 

62  17 
62  31 

62  27 

63  07 

46  28 
46  13 
46  24 
46  58 

62  49 

63  29 

63  47 

64  14 

47  14 
47  28 

60  08 
6157 

45  62 
45  45 
45  41 
45  58 
45  89 

68  40 
68  10 
62  40 
6155 
61  55 

45  42 

46  00 

46  88 

47  02 

61  82 
6182 
61  00 
60  23 

46  49 
46  17 
46  18 
45  59 
45  65 
45  41 
45  80 

60  20 
60  82 
60  13 
59  48 

59  57 

60  50 
6103 

45  81 
45  28 
45  21 
45  12 
45  10 

61  15 
61  29 

60  59 

61  08 
61  41 

44  59 
44  53 
44  46 
44  42 
44  40 

61  58 

62  31 

62  48 

63  01 
63  35 

48  57 

43  55 

44  28 
44  35 

44  28 

59  55 

60  00 
63  50 

63  58 

64  17 

44  23 
44  08 
44  02 
43  56 
43  48 

64  18 
64  35 
64  42 
64  49 
64  56 

h,fn. 


4 
4 

4 

4 
4 


16 
16 
15 
13 
11 


406 
409 


4 
4 
4 

4 

4 

4 
4 


10 
10 
12 

11 
14 
15 
17 


4  01 
408 


15 
18 
11 
08 
08 


406 
406 
404 
4  02 


4  01 
402 
4  01 
859 
4  00 
403 
4  04 


05 
06 
04 


406 
4  07 

408 
4  10 
4  11 
4  12 
4  14 


4 
4 
4 
4 
4 

4 

4 
4 
4 
4 


00 
00 
15 
16 
17 

17 
18 
19 
19 
20 


Standard  port  for 
reference. 


Name. 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 


Halifax. 
Halifax. 


Halifax 
Halifax 
Halifax 
Halifax 
Halifkx 


Halifax 
Halifax 
Halifax 
Hallfiix 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Page. 


57 
57 
57 
57 
67 

57 
57 
57 
57 
57 

57 
57 
57 
57 


57 
57 


57 
57 
67 
57 
57 


57 
57 
57 
57 


57 
57 
57 
57 
57 
57 
57 


57 
57 
57 
57 
57 

57 
57 
57 
57 
57 

57 
57 
57 
57 
57 

57 
57 
57 
67 
57 


Tidal  diHerenoes. 


Time. 


HW. 


LW. 


Time  meridian, 
9fPW. 


A.  fit. 
+  9  13 
+10  86 
+10  48 
+10  88 
+10  59 


+ 
+ 
+ 

+ 
+ 


0 
0 

1 
1 

2 


+ 
+ 
+ 
+ 
+ 


+ 
+ 

+ 
+ 


+ 
+ 


+ 

+ 
+ 


+ 

+ 
+ 
+ 
+ 


87 
57 
22 
17 
46 


+  845 

+  206 
+  804 
+  954 


+  044 
+  1  05 


250 
2  18 
2  14 
1  29 
1  45 


+  1  44 
+  1  12 
+  1  06 
+  0  49 


0 
0 
0 
0 
0 
0 
0 


25 
89 
20 
10 
08 
80 
11 


022 
028 
0  01 
002 
0  16 

005 
0  18 
002 
006 
000 

0  33 
183 
003 
0  00 
0  01 

008 
0  01 
0  06 
020 
0  18 


A.m. 
+  9  16 
+10  89 
+10  46 
+10  41 
+1102 


+ 
+ 
+ 
+ 
+ 


028 
0  18 
050 
088 
2  21 


+  2  47 
+  2  14 
+  248 
+10  02 


+ 
+ 


0  13 
088 


+ 
+ 
+ 

+ 
+ 


2  18 
1  46 
1  88 
0  57 
118 


+  1  16 
+  042 
+  086 
+  0  19 


+ 

+ 
+ 

+ 


25 
89 
20 
10 
03 
80 
11 


+ 
+ 


+ 
+ 

+ 


22 
23 
01 
02 
16 


Height. 


+ 
+ 

+ 
+ 
+ 


005 

0  13 
002 
006 
000 

088 

1  33 
003 
000 
0  01 

006 
0  01 
006 
020 
0  18 


HW. 


LW. 


Mean  Low 
WaterSpringe. 

fed. 

-2.6 

-2.6 

-3.2 

-8.4 

-8.6 


-8.5 
-1.9 
-2.1 
-LO 
+0.9 

+8.2 
+0.9 
+0.2 
-2.6 


-2.8 
■2.6 


+0.4 
+L0 
+1.1 
+L2 
+L1 

+L1 
+L2 
+L1 
+1.0 
0.0 

-1.1 
-LO 
+2.1 
+L8 
+2,1 

+L6 
+2.4 
+2.6 

+2.1 
+2.4 


feet. 

-0.2 

0.45 

-0.2 

0.42 

-0.2 

0.33 

-0.2 

0.28 

-0.4 

0.28 

0.0 
+0.6 
-L2 
-2.2 
-2.0 


-2.0 

-L6 

2.3 

-2.0 


-0.7 
+0.7 
-0.2 
+0.8 
-0.2 
+0.7 
-0.2 


-0.3 

-0.1 

0.0 

0.0 

+0.8 

+0.6 
+0.8 
+0.2 
-0.2 


-0.1 
-0.2 


+0.2 
+0.2 

0.0 
-0.2 

0.0 


0.0 
0.0 
0.0 
0.0 


—0.1 
+0.1 

0.0 
+0.1 

0.0 
+0.1 

0.0 


0.0 
+0.2 
+0.1 
+0.2 
+0.1 

+0.1 

0.0 

+0.1 

+0.2 

0.0 

-0.1 
-0.2 
+0.3 
+0.2 
+0.8 

+0.3 
+0.4 
+0.8 
+0.3 
+0.2 


Ratio 

of 
ranges. 


0.26 
0.50 
0.54 
0.75 
L15 

Le2 
L16 
LOl 
0.45 


0.49 
0.42 


0.98 
1.08 
0.70 
0.51 
0.66 


0.56 
0.63 
0.49 
0.56 


0.87 
L15 
0.96 
L06 
0.96 
L15 
0.96 


LOS 
1.22 
L24 
127 
L24 

L24 
L25 
L24 
L22 
LOO 

0.77 
0.80 
L43 
L36 
L4S 

LS3 
L50 
L52 
L48 
1.50 


AND  TIDAL  CONSTANTS. 


845 


Interyal. 

Bange  of  tide. 

Tropic  dinznal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of — 

Varia- 
tion of 
the  com- 
pass. 

i 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(Npf 

Great 

tropic 

(Gfc). 

HWQ. 

LWQ. 

Troj^c 

HW 

Inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

2; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

• 

• 

• 

WeeL 

h.  n. 

h.  fn. 

h.  m. 

h.  ffi. 

feet. 

feet. 

feet. 

feel. 

feet. 

feel. 

h.  fn. 

feet. 

feet. 

feet. 

0 

1 

4  19 

11  00 

8  426 

11056 

1.9 

2.4 

1.2 

2.2 

0.9 

0.4 

1.1 

1.2 

1.2 

24.0 

2 

542 

12  23 

5056 

0  03a 

1.9 

2.4 

1.2 

2.2 

0.8 

0.4 

1.1 

1.2 

1.2 

24.0 

s 

550 

006 

5086 

0  12a 

1.4 

1.8 

0.9 

1.8 

0.6 

0.5 

0.9 

0.9 

1.0 

23.5 

4 

5  47 

003 

5086 

009a 

1.2 

1.6 

0.8 

1.5 

0.6 

0.6 

0.8 

0.8 

0.9 

24.0 

5 

6  10 

026 

5  176 

082a 

1.0 

1.8 

0.6 

1.8 

0.6 

0.6 

0.8 

0.6 

0.8 

24.0 

6 

8  16 

220 

7  286 

226a 

1.1 

1.4 

0.7 

1.4 

0.2 

0.8 

0.8 

0.7 

1.0 

24.5 

7 

885 

209 

8086 

2  13a 

2.5 

3.2 

•     1.6 

8.0 

0.2 

1.2 

1.2 

1.6 

1.7 

24.0 

8 
9 

859 
854 

240 
223 

8256 
8256 

245a 
2  27a 

2.3 
3.2 

8.0 
4.2 

1.5 
2.1 

2.8 
8.8 

0.8 
0.4 

1.2 
1.4 

1.2 
1.4 

1.5 
2.1 

1.6 
2.2 

24.0 
28.5 

10 

10  21 

409 

9586 

4  12a 

4.9 

6.4 

8.2 

5.5 

0.8 

1.4 

1.7 

8.2 

3.0 

23.0 

11 

1121 

486 

11  026 

4  R9a 

6.9 

9.0 

4.5 

7.7 

1.4 

1.6 

2.0 

4.5 

4.0 

24.0 

12 

989 

400 

9  166 

408a 

4.9 

6.4 

8.2 

5.6 

1.4 

1.4 

1.7 

8.2 

2.9 

23.0 

13 

10  86 

433 

10  126 

1  86a 

4.3 

5.6 

2.8 

4.9 

1.4 

0.5 

1.6 

2.8 

2.8 

28.5 

14 

500 

11  45 

4236 

11606 

1.9 

2.4 

1.2 

2.2 

1.0 

0.5 

1.1 

1.2 

1.1 

24.0 

15 

880 

2  12 

7556 

2  16a 

2.1 

2.7 

1.4 

2.6 

0.1 

1.1 

15  04 

1.1 

1.4 

1.5 

26.0 

16 

845 

2  25 

8066 

280a 

1.8 

2.8 

1.2 

2.2 

0.1 

1.0 

1.0 

1.2 

1.8 

25.0 

17 

10  22 

408 

9  576 

406a 

4.2 

5.4 

2.7 

4.8 

0.5 

1.5 

1.6 

2.7 

2.8 

22.5 

18 

952 

883 

9296 

386a 

4.6 

6.0 

8.0 

5.2 

0.8 

'    1.5 

1.6 

8.0 

8.0 

22.5 

19 

960 

822 

9226 

8  26a 

8.0 

8.9 

2.0 

8.5 

0.8 

1.8 

1.8 

2.0 

2.0 

22.5 

20 

908 

2  49 

8366 

2  58a 

2.2 

2.8 

1.4 

2.7 

0.2 

1.1 

1.1 

1.4 

1.6 

23.5 

21 

925 

809 

8526 

3  18a 

2.4 

8.L 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

23.5 

22 

926 

8  10 

8535 

8  14a 

2.4 

3.1 

1.6 

,2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

24.0 

28 

85S 

286 

8  216 

240a 

2.7 

8.5 

1.8 

'8.2 

0.2 

1.3 

1.8 

1.8 

1.9 

24.0 

24 

850 

282 

8  166 

2  37a 

2.1 

2.7 

1.4 

2.6 

0.2 

1.1 

1.1 

1.4 

1.5 

25.0 

25 

885 

2  17 

8026 

2  21a 

2.4 

8.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

25.5 

26 

8  11 

224 

746a 

2296 

8.7 

4.5 

2.8 

4.1 

0.5 

1.0 

1.1 

2.2 

2.8 

25.5 

27 

825 

2  37 

8  14a 

2436 

4.9 

6.0 

3.7 

6.8 

0.5 

1.0 

1.1 

3.0 

2.8 

25.0 

28 

806 

2  19 

7  68a 

2  246 

4.1 

5.0 

3.1 

4.4 

0.5 

0.9 

1.0 

2.5 

2.3 

25.0 

29 

800 

2  11 

7  46a 

2  186 

4.5 

5.5 

8.4 

4.8 

0.5 

0.9 

1.0 

2.8 

2.5 

25.0 

SO 

745 

1  57 

7  Sla 

2046 

4.1 

5.0 

3.1 

4.4 

0.5 

0.9 

1.0 

2.5 

2.3 

25.0 

31 

7  16 

1  27 

7  02a 

1  836 

4.9 

6.0 

3.7 

5.3 

0.5 

1.0 

1.1 

8.0 

2.8 

24.5 

82 

755 

207 

7  41a 

2  146 

4.1 

5.0 

3.1 

4.4 

0.5 

0.9 

1.0 

2.5 

2.8 

24.0 

88 

806 

2  17 

754a 

2236 

4.6 

5.6 

8.4 

5.0 

0.5 

0.9 

1.0 

2.8 

2.6 

24.0 

84 

805 

2  17 

7  57a 

2236 

5.2 

6.4 

8.9 

5.6 

0.5 

1.0 

1.1 

8.2 

3.0 

28.5 

35 

743 

155 

7  81a 

2  016 

5.3 

6.5 

4.0 

5.7 

0.5 

1.0 

1.1 

8.2 

3.0 

28.5 

36 

7  45 

1  57 

733a 

2036 

5.4 

6.6 

4.1 

5.8 

0.5 

1.0 

1.1 

8.3 

8.0 

23.5 

37 

725 

187 

7  13a 

1436 

5.3 

6.5 

4.0 

5.7 

0.5 

1.0 

1.1 

8.2 

3.0 

28.0 

38 

745 

1  67 

733a 

2086 

5.3 

6.6 

4.0 

5.7 

0.5 

1.0 

1.1 

3.2 

8.0 

22.6 

39 

750 

2  03 

7  38a 

2096 

5.4 

6.6 

4.0 

5.8 

0.5 

1.0 

1.1 

3.2 

8.0 

22.0 

40 

7  39 

161 

7  27a 

1  676 

5.3 

6.5 

4.0 

6.7 

0.5 

1.0 

1.1 

3.2 

8.0 

22.0 

41 

780 

1  42 

7  18a 

1486 

5.2 

6.4 

4.0 

5.7 

0.5 

1.0 

1.1 

3.2 

8.0 

21.5 

42 

733 

146 

7  21a 

1  526 

4.3 

5.2 

3.2 

4.7 

0.5 

1.0 

8  26 

1.0 

2.6 

2.6 

21.5 

43 

7  15 

127 

6  59a 

1  356 

8.3 

4.0 

2.5 

3.6 

0.4 

0.8 

0.9 

2.0 

1.9 

22.0 

44 

6  15 

027 

5  59a 

0  356 

3.4 

4.1 

2.6 

8.7 

0.4 

0.8 

0.9 

2.0 

1.9 

22.0 

45 

730 

142 

7  19o 

1  486 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

1.2 

8.8 

3.4 

21.0 

46 

732 

144 

7  20a 

1  506 

5.8 

7.1 

4.4 

6.2 

0.6 

1.1 

1.2 

8.6 

3.2 

21.0 

47 

730 

142 

7  19a 

1  486 

6.1 

.    7.5 

4.6 

6.5 

0.6 

1.1 

1.2 

3.8 

3.4 

20.5 

48 

739 

1  51 

7  27a 

1  576 

5.7 

7.0 

4.3 

6.1 

0.6 

1.1 

1.2 

3.5 

3.2 

20.0 

49 

7  31 

1  43 

7  21a 

1  486 

6.4 

7.9 

4.8 

6.8 

0.6 

1.1. 

1.2 

4.0 

8.6 

20.0 

60 

735 

1  47 

724a 

1  526 

6.5 

8.0 

4.9 

6.9 

0.6 

1.1 

1.2 

4.0 

3.6 

20.0 

51 

7  49 

2  01 

738a 

2*076 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

1.2 

3.8 

3.4 

19.5 

52 

746 

158 

7  36a 

2  04^ 

6.4 

7.8 

4.8 

6.8 

0.6 

1.1 

1.2 

8.9 

3.5 

19.5 

346 


TABLE  3.— TIDAL  DIFFERENCES 


^ 
^ 


1 

2 
8 

4 
6 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 


28 
24 
25 
26 
27 

28 
29 
80 
81 
32 
83 
34 


85 
36 
87 
88 
89 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 


Station. 


NORTH  AMERICA  (Eabt 
Coast)— Continued. 

NOVA  SCOTIA— continued. 

Outer  cocut— Continued. 

Rugsed  I<9land  Harbor 

Sheloume 

Negro  Harbor 

BaiTlngton 

Cape  Sable  Light 

Bay  qf  Fundy. 

Seallsland  Light 

Pubnlco 

Argyle 

Yarmouth 

Grand  Passage,  St.  Mary  Bay 

Petite  Passage,  St  Marv  Bay 

Weymouth,  St.  Mary  Bay 

Digby  Pier 

Annapolis 

Port  George 

Isle  Haute  Light 

Black  Rock  Light 

Spencer  Anchorage 

Parrsboro,  Minas  Basin 

Horton  Bluff,  Minas  Basin 

Noel  Bay,  Minas  Basin 

SpicerCove 

KEW  BBUNSwicK— continned. 

BayqfFufidy. 

Sackyille 

Grindstone  Island  Light 

Folly  Point 

Monckton  Railway 

Quaco 

St.  John  Harbor 

LepreauBay 

L'Etang 

Welch^ool,  Campobello  Island 

Fish  Head,  Grand  Manan  Island. . . 
Seal  Coye,  Grand  Manan  Island.... 
Machias  Seal  Island  Light 

MAINE. 

Eastport 

Gleason  Cove,  Western  Passage  .... 

Robbinston,  St.  Croix  River 

Dochet  Island  Lt^St.  Croix  River.. 
Ledge,  St  Croix  River,  N.  B 

Calais,  St  Croix  River 

Deep  Cove,  Cobscook  Bay 

Garnet  Point,  Cobscook  Bay 

Coffin  Point,  Cobscook  Bay 

Bitch  Islands,  Cobscook  Bay 

Federal  Harbor,  Cobscook  Bay 

Lubec 

West  Quoddy  Head 

Moose  Cove 

Cutler,  Little  River. 

Starboard  Island,  Machias  Bay 

Machiasport,  Machias  River 

Bare  Cove,  Little  Kennebec  Bav... 
Roque  I.  Harbor,  Englishman  Bay. 
Moose  Peak  Light 

Jonesport,  Moobeabec  Reach 

Nash  island  Light 

Gibbs  Island,  Pleasant  River 

Addison  Point  Pleasant  River 

Traf  ton  Island,  Narraguagus  Bay . . 

Millbrldge.  Narraguagus  Bay 

Pigeon  Hill  Bay 

Goods  Point  Dyer  Bay 

Jetceaus  Point,  Gouldsboro  Bay. . .  .^ 
I  ndian  Harbor } 


Geographic  jxisition. 


Lati- 
tude. 


North. 

o     f 

48  42 
43  45 
48  34 
43  33 
43  23 


43  24 
48  88 
43  42 

43  50 

44  15 

44  23 
44  27 
44  41 

44  45 

45  00 
45  15 

45  10 
45  20 
45  23 
45  07 
45  19 
45  25 


45  68 
45  43 

45  52 

46  06 
45  21 

45  14 
45  07 
45  01 
44  58 
44  47 
44  38 
44  80 


44  54 

44  58 

45  05 
45  08 
45  10 

45  11 
44  54 
44  56 
44  52 
44  52 

44  52 
44  52 
44  49 
44  44 
44  89 

44  36 
44  42 
44  37 
44  34 
44  28 

44  82 
44  28 
44  83 
U  37 
44  29 

44  32 
44  27 
44  27 
44  28 
44  24 


Longitude. 


Arc. 


Time. 


West. 


o  / 

65  06 
65  19 
65  25 
65  34 
65  37 


66  01 
65  47 

65  50 

66  08 
66  20 

66  12 
66  01 
65  46 
65  80 
65  09 
65  01 

64  46 
64  42 
64  19 
64  13 
68  45 
64  54 


64  22 
64  27 
64  84 

64  47 

65  82 

66  04 
66  81 
66  50 
66  57 
66  44 

66  50 

67  06 


66  50 

67  03 
67  06 
67  08 
67  12 

67  17 
67  01 
67  07 
67  07 
67  09 

67  04 
66  59 

66  59 

67  06 
67  13 

67  23 
67  24 
67  26 
67  31 
67  32 

67  36 
67  45 
67  46 
67  45 
67  50 

67  53 
67  52 
67  55 
67  59 
67  58 


h.fn. 
420 
4  21 
4  22 
4  22 
4  22 


4  24 

423 
423 
425 
425 


4 
4 
4 
4 
4 
4 


4 
4 
4 
4 


4 

4 

4 

4 
4 

4 
4 

4 
4 
4 

4 
4 


4 
4 
4 
4 
4 

4 
4 
4 


4 

4 
4 
4 
4 

4 

4 
4 

4 
4 

4 
4 
4 

4 
4 


25 
24 
23 
22 
21 
20 


4  19 
4  19 


17 
17 
15 
20 


J7 
18 
18 
19 
22 

24 
26 
27 
28 
27 
27 
28 


428 
4  28 
428 
4  29 
4  29 


29 
28 
28 
28 
29 

28 
28 
28 


4  28 
4  29 


80 
80 
30 
30 
80 

30 
31 
31 
31 
31 

82 
31 
32 
32 
82 


Standard  port  for 
reference. 


Name. 


Halifax 
Halifax 
Jlalifax 
Halifax 
Halifax 


St  John,  N.  B 
St  John,  N.  B 
St  John.  N.  B 
St  John,  N.  B 
St  John.  N.  B 

St  John,  N.  B 
St  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 

St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St.  John,  N.  B 
St  John,  N.B 


St  John,  N.  B 
St.  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 

St.  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St.  John,  N.  B 


St.  John,  N.  B 
St  John,  N.  B 
St.  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 

St.  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 

St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St  John.  N.  B 
St.  John,  N.  B 

St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
Boston.. 
Boston.. 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


Page. 


Tidal  differences. 


67 
67 
57 
67 
67 


61 
63 
61 
6] 
6] 

61 
61 
61 
61 
61 
61 

61 
61 
61 
61 
61 
61 


61 
61 
61 
61 
61 

61 
61 
61 
61 
61 
61 
61 


61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 
69 
69 


Time. 


HW. 


LW. 


Time  Meridian. 
6CP  W. 

h.    fti.  h.    m. 

+0  10  +0  10 

+0  22  +0  22 

+0  23  +0  23 

+1  22  +1  22 

+1  17  +1  17 


-1  33  -1  86 

-1  58  -1  56 

-1  56  -1  49 

-1  06  -1  16 

-0  30  -0  28 

-0  83  -0  27 

-0  25  -0  21 

-0  17  -0  16 

+0  07  +0  11 
-0  06  ,  +0  12 

-0  03  +0  26 

+0  04  +0  88 

+0  18  +0  58 

+0  64  +1  81 

+1  06  +1  50 

+1  16  +1  50 

+0  18  +0  57 


+0  81  +1  40 

+0  22  +1  21 

+0  25  +1  20 

+0  47  +1  61 

+0  18  +0  57 

000  000 

0  00  +0  04 

+0  02  +0  06 

+0  OS  +0  09 

-0  02  +0  26 

-0  21  +0  01 

-0  07  +0  07 

Time  mertdianf 
7S^  W. 

-0  55 
-0  50 
-0  49 
-6  47 
-0  40 

-0  27 
-0  60 
-0  44 
-0  25 
+0  08 

-0  40 
-1  00 
-106 
-1  07 
-107 


-0  60 
-0  42 
-0  40 
-0  86 
-0  28 

-0  15 
-0  40 
-0  83 
-Oil 
+0  29 

-0  28 


-0 
-1 
-1 
-1 


49 
08 
04 
04 


08 
03 
10 
49 
50 


-0  44 

-0  51 
-0  41 
-0  20 
-0  44 

-0  40 
-0  42 
-0  43 
-0'44 
-0  45 


-0  56 
-0  52 
-0  69 
-0  42 
-0  44 

-0  43 
-0  51 
-0  87 
-0  21 
-0  46 


80 
44 
43 
44 
46 


Height 


Ratio 

of 

ranges. 


HW. 


LW. 


Mean  Low 
WoierSpring: 


/erf. 
+  2.1 
1.6 
1.6 
6.2 
5.8 


-10.4 
-ILl 
-10.4 

-  7.4 

-  2.8 


+ 
+ 
+ 

+ 
+ 


L7 
0.2 
8.5 
4.6 
7.6 
8.6 


+11.4 
+14.2 
+18.0 
+22.6 
+25.0 
+12.2 


+20.0 
+16.1 
+19.8 
+21.8 
+  6.8 

0.0 
+  0.6 

-  0.6 
-0.3 

-  1.8 

-  8.6 

-  6.5 


feet. 

+0.3 

+0.2 

+0.2 

+0.6 

+0.6 


-0.6 
-0.7 
-0.6 
-0.4 
-0.2 

-0.1 
0.0 
+0.8 
+0.4 
+0.6 
+0.6 

+0.8 
+1.0 
+1.2 
+1.6 
+L6 
+L0 


+1.4 

+1.1 

+1.4 
+L4 
+0.4 

0.0 
0.0 
0.0 
+0.2 
-0.1 
-0.2 
-0.3 


Mean  Low 
Water. 


+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


4.1 
8.9 
8.1 
2.7 
2.8 

2.0 
8.6 
8.2 
4.0 
4.7 

3.1 
4.8 
6.6 
7.5 
8.4 

9.4 
9.8 
9.9 
2.7 
2.2 

1.9 
1.4 
1.7 
2.2 
L6 

L7 
1.6 
1.3 
L2 
0.0 


-1.4 
-1.4 
-1.4 
-1.4 
-1.4 

-1.4 
-1.4 
-1.4 
-^L4 
-L4 

-1.4 
-L4 
-1.4 
-1.4 
-L4 

-L4 

-1.4 

-1.4 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


1.43 
1.8S 
1.88 
2.09 
2.12 


0.51 
0.60 
0.54 
0.67 
0.87 

0.92 
1.01 
1.16 
1.20 
1.33 
L38 

1.51 
L63 
1.80 
2.01 
2.11 
1.54 


1.89 
1.72 
L89 
1.97 
L26 

1.00 
1.03 
0.97 
0.98 
0.94 
0.84 
0,75 


0.87 
0.88 
0.92 
0.94 
0.96 

0.97 
0.89 
0.91 
0.88 
0.S4 

0.92 
0.84 
0.75 
0.71 
0.67 

0.62 
0.62 
0.59 
1.28 
1.23 

1.20 
1.16 
1.18 
L23 
1.16 

1.18 
L16 
1.14 
1.12 
LOO 
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Interyal. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

1 

Varia- 
tion of 
the  com- 
pass. 

• 

i 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(8g). 

Neap 

(Np). 

Great 

tropic 

(Cfc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

« 

Wen. 

h.  n. 

A.  in. 

h.  m. 

h.  fR. 

feet. 

feet. 

feet. 

feet. 

/eei. 

feet. 

h.  m. 

feet. 

feet. 

fe€i. 

o 

1 

788 

150 

7  27o 

1666 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

1.2 

8.8 

3.4 

19.5 

<    2 

7  49 

2  01 

7  87a 

2  076 

5.7 

7.0 

4.3 

6.1 

0.6 

1.1 

1.2 

3.5 

3.2 

19.0 

.    3 

7  49 

2  01 

7  87a 

2  076 

5.7 

7.0 

4.8 

6.1 

0.6 

1.1 

1.2 

3.5 

3.2 

19.0 

,    4 

848 

800 

8  41a 

3016 

9.0 

11.0 

6.7 

9.5 

0.7 

1.3 

1.4 

6.5 

4.9 

19.0 

'    6 

8  42 

255 

883a 

8  006 

9.1 

11.0 

6.8 

9.6 

0.6 

1.1 

1.3 

5.5 

3.8 

19.0 

1 
6 

935 

8  23 

930a 

3296 

11.2 

12.8 

9.5 

11.0 

1.0 

0.9 

1.3 

6.4 

5.7 

18.6 

7 

9  11 

8  01 

906a 

3  106 

10.5 

12.0 

8.9 

10.3 

1.0 

0.8 

1.2 

6.0 

5.1 

19.0 

8 

9  13 

8  11 

908a 

3  176 

11.2 

12.8 

9.5 

11.0 

1.0 

0.9 

1.3 

6.4 

5.7 

19.0 

9 

10  01 

8  42 

956a 

3  476 

14.0 

16.0 

11.8 

13.8 

1.1 

1.0 

1.4 

8.0 

7.1 

19.0 

10 

10  37 

430 

10  83a 

4  346 

18.2 

20.8 

15.4 

17.9 

1.8 

1.1 

1.6 

10.4 

9.2 

19.0 

11 

10  84 

4  31 

10  30a 

4356 

19.3 

22.0 

16.3 

19.0 

1.8 

1.1 

1.7 

11.0 

9.7 

19.0 

12 

10  43 

438 

10  39a 

4  426 

21.1 

24.1 

17.9 

20.7 

1.4 

1.2 

1.8 

12.0 

10.6 

19.5 

13 

10  62 

444 

10  48a 

4  406 

24.1 

27.6 

20.4 

23.6 

1.6 

1.3 

1.9 

13.8 

12.1 

20.0 

14 

11  17 

5  12 

11  14a 

5  166 

25.1 

28.7 

21.2 

24.7 

1.5 

1.3 

1.9 

14.4 

12.6 

20.0 

15 

11  05 

5  14 

11  Ola 

5  146 

27.8 

82.0 

23.3 

28.6 

1.5 

1.3 

1.9 

16.0 

14.2 

21.0 

:  16 

1 

11  09 

529 

1106a 

5326 

28.9 

83.0 

24.4 

28.4 

1.6 

1.4 

2.0 

16.5 

14.5 

21.0 

17 

11  17 

5  42 

11  14a 

5  456 

31.5 

86.0 

26.6 

31.0 

1.7 

1.5 

2.2 

18.0 

15.7 

21.5 

18 

11  31 

6  02 

11  26a 

6086 

34.0 

89.0 

28.4 

85.0 

1.9 

1.6 

2.3 

19.5 

17.4 

21.5 

19 

12  09 

637 

11  41a 

6  346 

87.7 

43.0 

31.9 

87.1 

1.9 

1.6 

2.3 

21.5 

18.9 

22.0 

20 

12  21 

6  66 

12  18a 

6  596 

42.0 

48.0 

85.5 

41.4 

2.0 

1.7 

2.5 

24.0 

21.1 

22.0 

21 

007 

7  07 

0  016 

7  106 

44.2 

50.5 

37.4 

43.6 

2.0 

1.7 

2.5 

25.2 

22.2 

21.6 

.22 

U  25 

600 

11  22o 

6086 

82.2 

87.0 

26.9 

33.2 

2.0 

1.7 

2.5 

18.5 

16.5 

21.6 

23 

11  46 

6  46 

11  53a 

6  496 

89.6 

45.2 

33.5 

39.0 

1.9 

1.6 

2.4 

22.6 

19.9 

22.5 

24 

11  86 

6  26 

1183a 

6  296 

85.9 

41.0 

80.4 

85.8 

1.8 

1.5 

2.3 

20.5 

18.1 

22.6 

,  25 

11  89 

6  25 

11  36a 

6  286 

89.4 

45.0 

33.3 

38.8 

1.9 

1.6 

2.4 

22.5 

19.8 

22.5 

.  26 

12  00 

6  55 

11  57a 

6  586 

41.2 

47.0 

84.9 

40.5 

1.9 

1.7 

2.5 

23.5 

20.7 

22.6 

27 

1123 

558 

11  20a 

6  016 

26.8 

80.0 

22.2 

25.8 

1.5 

1.8 

2.0 

15.0 

13.3 

21.0 

28 

11  08 

4  59 

11  04a 

5086 

20.9 

23.8 

17.6 

21.8 

1.4 

1.4 

806 

1.8 

11.9 

10.7 

20.5 

29 

11  06 

5  01 

11  02a 

5056 

21.5 

24.5 

18.2 

21.0 

1.4 

1.2 

1.8 

12.2 

10.8 

20.0 

,  30 

11  07 

502 

11  03a 

5066 

20.8 

23.3 

17.1 

21.0 

1.4 

1.2 

1.9 

11.6 

10.4 

19.0 

81 

11  07 

5(M 

11  03a 

5086 

20.4 

23.5 

17.0 

21.1 

1.8 

1.2 

1.8 

11.8 

10.3 

19.0 

32 

1103 

522 

10  59a 

5266 

19.7 

22.5 

16.7 

19.4 

1.3 

1.1 

1.7 

11.2 

9.8 

19.5 

33 

10  44 

4  57 

10  39a 

5026 

17.5 

20.0 

14.8 

17.2 

1.3 

1.1 

1.6 

10.0 

8.8 

19.0 

34 

1 

10  57 

5  02 

10  52a 

5  076 

15.7 

18.0 

13.2 

16.3 

1.2 

1.1 

1.6 

9.0 

8.0 

18.5 

a5 

1109 

505 

11  04a 

b  096 

18.2 

20.7 

15.5 

18.4 

1.4 

1.3 

8  14 

1.7 

9.1 

9.2 

19.0 

36 

11  14 

5  13 

11  09a 

5  176 

18.4 

20.9 

15.6 

18.6 

1.4 

1.8 

1.7 

9.2 

9.4 

19.0 

37 

11  15 

6  15 

11  10a 

5  196 

19.2 

21.8 

16.3 

19.4 

1.4 

1.3 

1.7 

9.6 

9.8 

19.0 

38 

11  16 

6  18 

11  11a 

5  226 

19.6 

22.3 

16.7 

19.8 

1.4 

1.3 

1.7 

9.8 

10.0 

19.0 

39 

11  23 

5  26 

11  18a 

5306 

20.0 

22.8 

17.0 

20.2 

1.4 

1.3 

1.7 

10.0 

10.2 

19.0 

40 

11  36 

5  39 

11  81a 

5  436 

20.3 

23.1 

17.2 

20.5 

1.4 

1.8 

1.7 

10.1 

10.3 

19.0 

1  41 

11  14 

5  15 

11  09a 

5  196 

18.7 

21.3 

15.9 

18.9 

1.4 

1.3 

1.7 

9.8 

9.5 

19.0 

:  42 

11  20 

5  22 

11  16a 

5  266 

19.1 

21.8 

16.2 

19.3 

1.4 

1.3 

1.7 

9.6 

9.8 

19.0 

43 

11  39 

6  44 

11  84a 

6  486 

18.3 

20.8 

16.5 

18.5 

1.4 

1.3 

1.7 

9.1 

9.3 

19.0 

44 

12  11 

623 

12  06a 

6  276 

17.6 

20.0 

14.9 

17.8 

1.4 

1.3 

1.7 

8.8 

9.0 

19.0 

45 

11  24 

527 

11  19a 

5  316 

19.2 

21.9 

16.3 

19.4 

1.4 

1.8 

1.7 

9.6 

9.8 

19.0  . 

46 

11  01 

506 

10  69a 

5  116 

17.5 

20.0 

14.9 

17.8 

1.4 

1.3 

1.7 

8.8 

9.0 

19.0  ' 

47 

10  58 

4  52 

10  52a 

4  576 

15.7 

17.9 

13.4 

16.0 

1.4 

1.3 

1.7 

7.9 

8.1 

19.0 

!  48 

10  57 

4  51 

10  51a 

4566 

14.8 

16.9 

12.6 

15.1 

1.4 

1.3 

1.7 

7.4 

7.6 

18.5 

49 

10  56 

450 

10  50a 

4  566 

13.9 

15.9 

11.8 

14.3 

1.4 

1.2 

1.7 

7.0 

7.2 

18.5 

50 

10  54 

4  57 

10  48a 

5036 

12.9 

14.7 

10.9 

13.3 

1.4 

1.2 

1.7 

6.4 

6.6 

18.5 

51 

10  59 

5  01 

10  53a 

5  076 

13.0 

14.8 

11.1 

13.4 

1.4 

1.2 

1.7 

6.5 

6.7 

18.0 

52 

10  52 

454 

10  46a 

5  006 

12.4 

14.2 

10.6 

12.8 

1.4 

1.2 

1.7 

6.2 

6.4 

18.0 

fi« 

10  53 

450 

10  47a 

4  566 

12.3 

14.0 

10.5 

12.7 

1.4 

1.2 

1.7 

6.2 

6.4 

18.0 

l" 

10  52 

4  48 

10  46a 

4556 

11.8 

13.5 

10.1 

12.3 

1.4 

1.1 

1.7 

5.9 

6.1 

18.0 

55 

10  58 

4  49 

10  52a 

4666 

11.6 

13.1 

9.8 

12.0 

1.4 

1.1 

1.7 

5.8 

6.0 

18.0 

;  56 

10  50 

4  40 

10  44a 

4  476 

11.0 

12.5 

9.4 

11.5 

1.4 

1.1 

1.7 

5.5 

5.7 

18.0 

1  57 

11  00 

454 

10  64a 

5  016 

11.3 

12.9 

9.6 

11.8 

1.4 

1.1 

1.7 

5.6 

5.8 

18.0 

58 

11  21 

5  10 

11  15a 

5  176 

11.8 

13.4 

10.0 

12.3 

1.4 

1.1 

1.7 

5.9 

6.1 

18.0 

59 

1 

10  57 

4  45 

10  51a 

4  526 

11.1 

12.6 

9.4 

11.6 

1.4 

1.1 

1.7 

5.5 

5.7 

17.6 

60 

11  00 

5  00 

10  54a 

5  076 

11.3 

12.9 

9.6 

11.8 

1.4 

1.1 

1.7 

5.6 

5.8 

17.5 

61 

10  59 

4  47 

10  53a 

4  546 

11.1 

12.7 

9.4 

11.6 

1.4 

1.1 

1.7 

5.6 

5.8 

17.5 

!  62 

10  57 

4  47 

10  61a 

4  M6 

10.9 

12.4 

9.2 

11.4 

1.4 

1.1 

1.7 

6.4 

5.6 

17.6 

68 

10  56 

4  46 

10  50a 

4536 

10.8 

12.3 

9.2 

11.3 

1.4 

1.1 

1.7 

5.4 

5.6 

17.6 

64 



10  55 

4  45 

p — 

10  49a 

4  526 

10.5 

12.0 

8.9 

11.0 

1.4 

l.l 

1.7 

5.2 

5.4 

17.5 

848 


TABLE  3.— TIDAL  DIFFERENCFS 


^ 


Station. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


16 
17 
18 
19 
20 
21 

22 
28 
24 
25 
26 
27 

28 
29 
80 
81 
32 
83 

84 
85 
86 
87 
88 
89 


40 
41 
42 
48 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 


56 
66 
57 
58 
59 

60 
61 
62 
68 
64 
65 
66 


NORTH  AMERICA  (East 
Co  AflT)— Continued. 

MAiXE— continued. 

Proepect  Harbor 

Winter  Harbor,  Frenchman  Bay.. 
Eastern  Ft.  Har.,  Frenchman  Bay. 

Sullivan,  Frenchman  Bay 

Mount  Desert  Narrows 

Salisbury  Cove,  Mt.  Desert  Island. 

Bar  Harbor,  Mt  Desert  Island 

Southwest  Har.,  Mt.  Desert  Island. 

Somesville,  Mt.  Desert  Island 

Bass  Harbor,  Mt.  Desert  Island  ... 

Pretty  Marsh  Har.,  Mt  Desert  I. . . 

Union  River,  Blue  Hill  Bay 

Blue  Hill  Harbor,  Blue  HiU  Bay.. 

Allen  Cove,  Blue  Hill  Bay 

Mackerel  Cove,  Blue  Hill  Bay 

Pendbteoi  Bay. 

Naskeaf  Har.,  Eggemoggin  Reach 
Cehter  Harbor,  i^gemc^rin  Reach 

Sedgwick,  Eggemoggin  Reach 

Head  Harbor,  Isle  au  Haut 

Kimball  Island 

Oceanville,  Deer  Isle 

Stonington,  Deer  Isle 

Northwest  Harbor,  Deer  Isle 

Matinicus  Harbor 

Carvers  Harbor,  Vinal  Haven  I . . . 
Iron  Point,  North  Haven  Island. . . 
Pulpit  or  North  Har.,  N.  Haven  I . 

Castine 

Pumpkin  Island.  South  Bay 

Fort  Point,  Penobecot  River 

Bucksport,  Penobscot  River 

South  Orrlxigton.  Penobscot  River. 
Hampden,  Penobscot  River 

Bangor,  Penobscot  River 

Belfast 

Camden 

Rockland 

Owlshead  Light 

Dyers  Point,  Weekeag  River 

.  OulereoatL 

Tenants  Harbor 

Port  Clyde 

Thomaston,  St.  George  River 

New  Harbor,  Muscongus  Bay 

Muflcongus  Harbor,  MuscongusBay 

Broad  Cove,  Medomak  River 

Waldoboro,  Medomak  River 

Pemaquid  Harbor,  Johns  Bay 

East  Boothbay,  Damarlscotta  R. . . 
Newcastle,  Damarlscotta  River ... 

Boothbay  Harbor 

Herman  Harbor,  Sheepscot  River. 

Jewett  Cove,  Sheepscot  River 

Wiscasset,  Sheepscot  River 

Heals  Cove,  Hockomoc  Bay 

Kennd)ec  River, 

Hnnniweil  Point 

Parkers  Head 

Phippsburg 

Bath 

Pleasant  Point,  Androscoggin  R . . 

Bowdoinham,  Cathance  River 

Abagadaaset  Point 

Richmond 

Nehumkeag  Island 

Qardlner 

Hallo  well 

Augusta * 


Oeographic  position. 


Lati- 
tude. 


North. 
o    / 

44  24 
44  23 
44  28 
44  31 
44  26 

44  26 
44  23 
44  16 
44  22 
44  14 

44  20 
44  80 
44  24 
44  18 
44  10 


44  18 

44  16 
44  18 
44  01 
44  04 
44  12 

44  09 
44  13 

43  52 

44  08 
44  08 
44  09 

• 

44  23 
44  25 
44  28 
44  84 
44  42 
44  45 

44  49 
44  25 
44  12 
44  06 
44  06 
44  02 


43  58 

43  56 

44  04 
43  52 

43  58 

44  02 
44  06 

43  52 
48  52 

44  03 

43  51 
43  49 

43  52 

44  00 
43  53 


43  45 
43  47 
48  49 
43  55 

43  58 

44  01 
44  00 
44  05 
44  10 
44  14 
44  17 
44  19 


Longitude. 


Arc. 


Time. 


WetL 
h.  tn. 


68  01 
68  05 
68  11 
68  12 
68  22 

68  17 
68  12 
68  19 
68  20 
68  21 

68  25 
68  26 
68  34 
68  32 
68  26 


68  83 
68  35 
68  37 
68  37 
68  89 
68  88 

68  40 
68  41 
68  58 
68  50 
68  52 
68  53 

68  48 
68  44 
68  49 
68  48 
68  49 
68  50 

68  47 

69  00 
69  03 
69  06 
69  03 
69  07 


69  12 
69  16 
69  11 
69  29 
69  27 

69  24 
69  22 
69  32 
69  35 
69  83 

69  87 
69  43 
69  42 
69  40 
69  44 


69  47 
69  47 
69  48 
69  49 
69  53 

69  54 
69  49 
69  48 
69  45 
69  46 
69  47 
69  46 


82 
82 
83 
88 
83 

33 
33 
33 
83 
33 

34 
84 
84 
84 
84 


84 
34 
34 
34 
85 
85 

35 
85 
86 
85 
35 
36 

85 
85 
85 
85 
85 
85 

85 
86 
36 
86 
86 
86 


87 
87 
37 
88 
38 

88 
87 
88 
88 
88 

88 
39 
89 
89 
89 


89 
39 
39 
39 
40 

40 
39 
89 
39 
89 
89 
89 


Standard  port  for 
reference. 


Name. 


Boston. .< 
Boston... 
Boston... 
Boston... 
Boston.., 

Boston... 
Boston... 
Boston.., 
Boston... 
Boston... 

Boston... 
Boston... 
Boston... 
Boston... 
Boston... 

Boston... 
Boston.., 
Boston... 
Boston... 
Boston... 
Boston... 

Boston.., 
Boston... 
Boston... 
Boston... 
Boston... 
Boston.., 

Boston.., 
Boston.., 
Boston.., 
Boston.., 
Boston.., 
Boston.., 

Boston.., 
Boston.., 
Boston.., 
Boston.. 
Boston.. 
Boston.., 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 
Portland 
Portland 


Page. 


69 
69 
69 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 
69 
69 


69 
09 
69 
69 
69 
69 


09 
09 
69 
69 
69 

69 
69 
69 
09 
09 
09 

69 
69 
69 
09 
09 
09 


06 
05 
05 
05 
65 

65 
65 
65 
65 
65 

05 
65 
65 
65 
65 


65 
65 
65 
65 
65 

65 
66 
65 
65 
65 
65 
65 


Tidal  differences. 


Time. 


HW. 


LW. 


Tbne  meridiant 


A.  fA. 
-0  44 
-0 
~0 
~0 


43 
40 
80 


-0  29 


-0 
-0 
•0 
-0 
-0 

-0 
-0 
-0 
-0 
-0 


86 
41 
41 
87 
87 

83 
29 
81 
83 
80 


-0  37 
-0  84 
-0  82 
-0  49 
-0  40 
-0  88 

-0  88 
-0  82 
-0  41 
-0  86 
-0  84 
-0  27 

-0  25 


-0 
-0 
-0 
-0 
-0 


10 
27 
28 
20 
19 


17 
26 


-0 
-0 
-0  27 
-0  28 
-0  28 
-0  28 


-Oil 
-0  15 
-0  03 
-0  12 
-0  09 

-0  06 
000 
-0  10 
-0  07 
+0  04 

-0  09 
-0  06 
-0  01 
+0  10 
+0  20 


-0  02 
+0  07 
+0  17 
+1  02 
+2  14 

+2  27 
+2  12 
+2  47 
+8  20 
+8  42 
+3  58 
+4  02 


h.m. 
-0  46 
-0  48 
-0  89 
-0  80 
-0  84 

-0  88 
-0  40 
-0  43 
~0 
-0 


84 

42 


-0 
-0 
-0 
-0 
-0 


88 
88 
86 
88 
40 


-0  40 
-0  88 
-0  82 
-0  52 
-0  47 
-0  42 

-0  42 
-0  87 
-0  46 
-0  43 
-0  37 
-0  82 

-0  27 
+0  05 
-0  81 
—0  27 
—0  22 
-^20 

-0  18 
—0  81 
— 0  82 
—0  88 
— 0  83 
-0  83 


-0 
-0 
0 
-0 
-0 


11 
14 
00 
12 
09 


-0  06 
000 
-0  12 
-0  09 
+0  11 

-0  09 
-0  06 
000 
+0  11 
+0  24 


-0  05 
+0  08 
+0M 
+119 
+3  08 

+2  51 
+2  13 
+8  02 
+8  45 
+4  24 
+5  02 
+6  8i 


Height 


HW. 


LW. 


Mean  Low 
Water. 


feet 

+1.1 

+0.7 

+0.9 

+0.9 

+0.9 

+1.0 
+0.9 
+0.7 
+L0 
+0.6 

+0.6 
+0.8 
+0.7 
+0.7 
+0.6 


+0.6 
+0.6 
+0.0 
-0.5 
0.0 
+0.5 

+0.1 
+0.5 
-0.5 
-0.2 
-0.1 
+0.2 

+0.1 
+0.7 
+0.7 
+1.4 
+2.7 
+3.2 

+8.5 
+0.1 

0.0 
+0.1 
-0.2 

0.0 


+0.4 
+0.4 
+0.4 
0.0 
+0.6 

-0.1 
+0.6 
-0.1 
+0.2 
-0.4 

-0.1 
-0.4 
-0.2 
+0.5 
+0.8 


-0.0 
-LO 
-1.4 
-2.5 
-4.2 

-8.4 
-8.4 
-8.0 
-8.6 
-8.9 
-4.0 
-4.8 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 
of 


1.11 

1.07 
1.09 
1.09 
1.09 

1.10 
1.09 
1.07 
1.10 
1.06 

1.06 
1.08 
1.07 
1.07 
1.06 


1.00 
1.05 
1.06 
0.96 
1.00 
1.06 

1.01 
1.05 
0.95 
0.98 
0.99 
1.02 

1.01 
1.07 
L07 
1.15 
L28 
1.83 

1.36 
1.01 
1.00 
1.01 
0.98 
1.00 


1.04 
1.04 
1.04 
1.00 
1,07 

0.99 
1.07 
0.99 
1.02 
0.96 

0.99 
0.96 
0.98 
1.06 
1.08 


0.98 
0.89 
0.84 
0.72 
0.58 

0.02 
0.62 
0.00 
0.00 
0.56 
0.48 
a46 


AND  TIDAL  CONSTANTS. 
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Interval. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

• 

hi 

1 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sgr). 

Neap 

(Np). 

Great 
tropic 

(Qc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predlc- 
tiona. 

Tropic 
LLW. 

^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

• 

WetL 

h,  tn. 

h,  m. 

h.  fA. 

h*  in. 

feet. 

ftet. 

feet. 

feet. 

feet. 

feet. 

A.  tn. 

feet. 

feet. 

feet. 

o 

1 

10  56 

446 

10  60a 

4  526 

10.7 

12.2 

9.1 

11.2 

1.4 

1.1 

1.7 

5.4 

5.6 

17.0 

2 

10  67 

4  47 

10  51a 

4546 

10.8 

11.7 

8.8 

10.8 

1.4 

1.1 

1.7 

5.2 

6.4 

17.0 

8 

10  59 

460 

10  53a 

4  676 

10.6 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

5.8 

5.6 

17.0 

4 

11  09 

469 

11  08a 

5066 

10.5 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

6.8 

5.6 

17.0 

6 

11  10 

465 

11  04a 

5026 

10.5 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

6.2 

5.5 

17.0 

6 

11  03 

4  61 

10  57a 

4386 

10.6 

12.1 

9.0 

11.1 

1.4 

1.1 

1.7 

5.8 

5.6 

17.0 

7 

10  58 

4  49 

10  52a 

4566 

10.6 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

5.3 

5.6 

17.0 

8 

10  58 

446 

10  62a 

4636 

10.3 

11.7 

8.7 

10.8 

1.4 

1.1 

1.7 

5.1 

5.5 

16.6 

9 

1102 

465 

10  66a 

5026 

10.6 

12.0 

9.0 

11.1 

1.4 

1.1 

1.7 

5.3 

5.7 

16.6 

10 

11  02 

4  47 

10  56a 

4546 

10.2 

11.6 

8.7 

10.7 

1.4 

1.1 

1.7 

5.1 

5.5 

16.6 

11 

1105 

460 

10  69a 

4  576 

10.2 

11.7 

8.7 

10.7 

1.4 

1.1 

1.7 

6.1 

6.5 

16.6 

12 

1109 

455 

1103a 

6026 

10.4 

11.9 

8.8 

10.9 

1.4 

1.1 

1.7 

5.2 

5.6 

16.5 

13 

1107 

462 

1101a 

4596 

10.8 

11.7 

8.8 

10.8 

1.4 

1.1 

1.7 

h.^ 

6.6 

16.5 

14 

1105 

460 

10  59a 

4  576 

10.8 

11.7 

8.7 

10.8 

1.4 

1.1 

1.7 

5.1 

5.5 

16.5 

16 

1102 

448 

10  66a 

4556 

10.2 

11.7 

8.7 

10.7 

1.4 

1.1 

L7 

5.1 

6.5 

16.6 

16 

UOl 

448 

10  56a 

4666 

10.2 

11.6 

8.6 

10.7 

1.4 

1.1 

1.7 

6.1 

5.5 

16.0 

17 

1104 

466 

10  58a 

5086 

10.1 

11.5 

8.6 

10.6 

1.4 

1.1 

1.7 

5.0 

5.4 

16.0 

18 

11  06 

456 

11  00a 

6046 

10.2 

11.7 

8.7 

10.7 

1.4 

1.1 

1.7 

6.1 

6.5 

16.0 

19 

10  49 

486 

10  43a 

•  4  446 

9.1 

10.4 

7.7 

9.7 

1.8 

1.0 

1.6 

4.6 

5.0 

16.0 

20 

10  57 

440 

10  51a 

4486 

9.6 

10.9 

8.1 

10.2 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

21 

10  69 

445 

10  68a 

4586 

10.1 

11.6 

8.6 

10.7 

1.4 

1.1 

1.7 

6.0 

5.4 

16.0 

22 

10  69 

445 

10  68a 

4686 

9.7 

11.0 

8.2 

10.8 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

23 

1105 

460 

10  69a 

4686 

10.1 

U.5 

8.6 

10.7 

1.4 

1.1 

1.7 

6.0 

5.4 

16.0 

24 

10  55 

440 

10  49a 

4486 

9.1 

10.4 

7.8 

9.7 

1.8 

1.0 

1.6 

4.6 

5.0 

16.0 

25 

1101 

444 

10  55a 

4  526 

9.4 

10.7 

8.0 

10.0 

1.8 

1.0 

1.6 

4.7 

5.1 

16.0 

26 

1103 

460 

10  67a 

4686 

9.5 

10.8 

8.1 

10.1 

1.8 

1.0 

1.6 

4.7 

5.1 

16.0 

27 

1109 

454 

1108a 

6026 

9.8 

11.1 

8.8 

10.4 

1.8 

1.0 

8  14 

L6 

4.9 

6.8 

16.0 

28 

11  12 

600 

1106a 

6086 

9.7 

11.1 

8.8 

10.8 

1.8 

1.0 

1.6 

4.8 

5.2 

16.5 

29 

11  27 

682 

11  21a 

6406 

10.8 

11.7 

8.7 

10.9 

1.4 

1.1 

1.7 

5.1 

5.6 

16.5 

30 

11  10 

456 

1104a 

5046 

10.3 

11.8 

8.8 

10.9 

1.4 

1.1 

1.7 

5.2 

5.6 

16.5 

31 

11  14 

500 

1108a 

5086 

11.0 

12.5 

9.4 

11.6 

1.4 

1.1 

1.7 

5.5 

5.0 

17.0 

32 

11  17 

605 

1111a 

5136 

12.8 

14.0 

10.4 

12.9 

1.4 

1.1 

1.7 

6.1 

6.5 

17.0 

83 

11  18 

507 

11  12a 

5  166 

12.8 

14.6 

10.9 

13.4 

1.4 

LI 

L7 

6.4 

6.8 

17.0 

84 

1120 

6  14 

11  14a 

6226 

18.1 

14.9 

11.1 

18.7 

1.4 

1.1 

1.7 

6.6 

7.0 

17.5 

35 

11  10 

465 

11  04a 

5  086^ 

9.7 

11.1 

8.8 

10.8 

1.8 

1.0 

1.6 

4.9 

5.8 

16.5 

36 

11  09 

454 

1108a 

6026 

9.6 

10.9 

8.1 

10.2 

1.8 

.   1.0 

1.6 

4.8 

5.2 

16.0 

37 

1108 

453 

1102a 

6  016 

9.7 

U.0 

8.2 

10.8 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

38 

11  08 

458 

1102a 

5  016 

9.4 

10.7 

8.0 

10.0 

1.3 

1.0 

1.6 

4.7 

5.1 

16.0 

39 

1108 

453 

1102a 

5  016 

9.6 

10.9 

8.1 

10.2 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

40 

11  04 

4  49 

10  58a 

4  576 

9.8 

10.6 

7.9 

9.9 

1.3 

1.0 

1.6 

4.7 

5.0 

•       16.0 

41 

11  00 

446 

10  54a 

4646 

9.8 

10.6 

7.9 

9.9 

1.8 

1.0 

1.6 

4.7 

5.0 

16.0 

42 

11  12 

600 

1106a 

5086 

9.8 

10.6 

7.9 

9.9 

1.8 

1.0 

1.6 

4.6 

4.9 

16.0 

43 

1102 

4  47 

10  56a 

4556 

8.9 

10.1 

7.6 

9.4 

1.2 

1.0 

1.6 

4.4 

4.7 

16.5 

44 

1105 

460 

10  59a 

4586 

9.5 

10.9 

8.1 

10.1 

1.8 

1.0 

1.6 

4.8 

5.1 

16.0 

45 

11  08 

458 

1102a 

5  016 

8.8 

10.0 

7.5 

9.8 

1.2 

1.0 

1.6 

4.4 

4.7 

16.0 

46 

11  15 

600 

1109a 

5086 

9.5 

10.9 

3.1 

10.1 

1.8 

1.0 

1.6 

4.8 

5.1 

16.0 

47 

11  04 

4  47 

10  58a 

4566 

8.8 

10.0 

7.4 

9.3 

1.2 

1.0 

1.6 

4.4 

4.7 

15.5 

48 

11  07 

450 

1101a 

4586 

9.1 

10.4 

7.7 

9.7 

1.8 

1.0 

1.6 

4.6 

4.9 

16.6 

49 

11  18 

6  10 

11  12a 

5  186 

8.6 

9.7 

7.8 

9.0 

1.2 

1.0 

1.6 

• 

4.8 

4.6 

16.0 

50 

1105 

460 

10  59a 

4  686 

8.8 

10.0 

7.5 

9.8 

1.2 

1.0 

1.6 

4.4 

4.7 

15.6 

51 

1107 

4  62 

1101a 

5006 

8.6 

9.7 

7.2 

9.0 

1.2 

1.0 

1.6 

4.2 

4.5 

15.5 

52 

11  12 

458 

1106a 

5066 

8.7 

9.9 

7.4 

9.2 

1.2 

1.0 

1.6 

4.8 

4.6 

15.5 

53 

1128 

609 

11  17o 

5  176 

9.4 

10.7 

8.0 

10.0 

1.8 

1.0 

1.6 

4.7 

6.0 

16.0 

M 

11  33 

522 

11  27a 

5306 

9.2 

10.5 

7.8 

9.8 

1.3 

1.0 

1.6 

4.6 

4.9 

16.6 

55 

11  11 

463 

11  04a 

5  016 

8.8 

9.5 

7.1 

8.8 

1.2 

1.0 

■••^••va 

1.6 

4.2 

4.5 

15.5 

56 

11  20 

606 

11  18a 

6  146 

7.9 

9.0 

6.7 

8.4 

1.2 

0.9 

1.5 

4.0 

4.8 

15.5 

57 

11  30 

522 

11  23a 

5306 

7.5 

8.6 

6.4 

8.0 

1.1 

0.9 

1.4 

8.8 

4.1 

15.5 

58 

12  15 

6  17 

12  08a 

6  256 

6.4 

7.3 

6.5 

6.8 

1.1 

0.8 

1.4 

8.2 

8.5 

15.5 

59 

101 

800 

0556 

8066 

4.7 

5.3 

4.0 

5.1 

1.0 

0.8 

1.8 

2.8 

2.6 

15.5 

60 

114 

748 

1076 

7  566 

5.5 

6.8 

4.7 

5.9 

1.1 

0.8 

1.4 

2.8 

8.1 

15.5 

61 

1  00 

7  11 

0536 

7  196 

5.5 

6.3 

4.7 

5.9 

1.1 

0.8 

1.4 

2.8 

8.1 

15.5 

62 

135 

800 

1  28b 

8  086 

6.3 

6.0 

4.5 

5.7 

1.1 

0.8 

1.4 

2.6 

2.9 

16.0 

63 

2  08 

8  43 

2  016 

8  516 

6.3 

6.0 

4.5 

5.7 

1.1 

0.8 

1.4 

2.6 

2.9 

16.0 

64 

230 

922 

2236 

9806 

5.0 

5.7 

4.2 

5.4 

1.1 

0.7 

1.3 

2.5 

2.8 

16.0 

65 

2  41 

10  00 

2  846 

10  086 

4.3 

4.9 

3.7 

4.7 

1.0 

0.7 

1.2 

2,2 

2.5 

16.0 

66 

260 

10  80 

2436 

10  386 

4.1 

4.6 

3.6 

4.5 

1.0 

0.7 

1.2 

2.0 

2.8 

16.0 

850 


TABLE  3.— TIDAL  DIFFERENCES 


£ 
% 


1 

2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 


18 
14 
15 
16 


17 
18 
19 
20 


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
82 
38 
34 
35 

36 
87 
38 
39 
40 

41 
42 
43 
44 
45 


46 
47 
48 
49 
60 
51 


52 
53 
54 
55 
56 


Station. 


NORTH  AMERICA  (Eaot 
Co  AST )— Continued . 

MAINE— continued. 

Casco  Bay. 


Small  Point  Harbor 

Birch  Point,  New  Meadow  River. 

Lowell  Cove,  Orrs  Island 

Harpewell  Harbor.... 

Pottfi  Harbor 


Qeographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


Middle  Bay  Cove,  Middle  Bay  . 

Flying  Point 

South  Preepwrt 

Chebeaff  Pt..  Qreat  Chebeag  Id. 
Prince  Point 


Peaks  Island 
Portland... 


Outer  eoatt. 


Richmonds  Island . . . 
Old  Orchard  Beach . . 
Wood  Island  Harbor 
Cape  Porpoise 


NEW  HAMPSHIRE. 

Portsmouth  Harbor  Light. 

Portsmouth 

Isles  of  Shoals  Light 

Hampton  Harbor 


MASSACHUSETTS. 

Merrimac  River  Entrance 

Newburyport,  Merrimac  River 

Ipswich  River  Entrance 

Annisquam 

Rockport 


I 


Gloucester 

Salem 

Nahant 

Lynn  Harbor 

Boston  (Navy  Yard) 


Boston  Light 

Sheppards  Ledge.  Cohassct  Harbor. 

Gurnet  Lights , 

Plymouth 

Sandwich , 


Sandy  N«?ck  Light 

Wellfieet,  Cape  Cod 

Provincetown.  Cape  Cod 

Race  Point,  Cape  Cod 

Pamet  River  L.  S.  S..  Cape  Cod. 


Nauset  Harbor,  Cape  Cod . . . 
Pleasant  Bay,  Cape  Cod  . . . . 
Chatham  Lights,  Cape  Cod . 

Monomoy  Point 

Georges  Shoal 


Nantucket  Sound,  north  tide. 


Stage  Harbor 

Dennisport 

South  Yarmouth,  Ba.s8  River. 

Hyannisport 

Succonnesset  Point 

Monant  Hill 


Nantucket  Island. 


Great  Point 

Wauwlnet  (outer  shore). 

SIa.«iconset 

Tom  Nevers  Head 

Forked  Pond 


North. 

O       I 

43  44 

43  50 
43  45 
43  46 
43  44 

43  51 
43  49 
43  49 
43  46 
48  46 

43  39 
43  89 


43  83 
43  81 
43  27 
48  22 


43  04 
43  05 
42  58 
42  54 


42  49 
42  49 
42  42 
42  40 
42  40 

42  87 
42  32 
42  25 
42  27 
42  21i 

42  20 
42  15 
42  00 
41  57 
41  46 

41  43 

41  56 

42  08 
42  04 

42  00 

41  48 
41  44 
41  40 
41  33 
41  40 


41  40 
41  89 
41  40 
41  38 
41  33 
41  83 


41 
41 


23 
20 


41  16 
41  14 
41  14 


Longitude. 


Arc. 


Time. 


WetL 


69  51 
69  52 

69  59 

70  00 
70  02 

69  58 

70  04 

70  06 

70  06 

70  10 
• 

70  12  , 
70  15 


70  14 
70  22 
70  21 
70  26 


70  43 
70  45 
70  87 
70  49 


70  49 
70  52 
70  48 
70  41 
70  87 

70  40 
70  53 
70  54 

70  57 

71  03 

70  53 
70  46 
70  36 
70  40 
70  80 

70  17 
70  02 
70  11 
70  15 
70  01 

69  56 
69  59 

69  57 

70  01 
67  45 


69  58 

70  07 
70  11 
70  18 
70  29 
70  83 


70  03 
70  00 
69  5S 

69  59 

70  02 


h.  in. 
4  39 
4  89 
440 
4  40 
4  40 

4  40 
4  40 
4  40 
4  40 
4  41 

4  41 
4  41 


Name. 


4 

4 
4 
4 


41 
41 
41 
42 


Portland 
Portland 
Ponland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 


Portland 
Portland 
Portland 
Portland 


4  48  '  PorUand 
4  43  Portland 
4  42  '  Portland 
4  43     Portland 


4  43 
4  43 
4  43 
4  43 

4  42 

4  43 
4  44 
4  44 
4  44 
4  44 

4  44 
4  43 
4  42 
4  43 
4  42 


Portland 
Portland 
Portland 
Portland 
Portland 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


4 
4 
4 
4 
4 


41 
40 
41 
41 
40 


4  40 
4  40 
4  40 
4  40 
4  31 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


4 

4 
4 
4 
4 
4 


40 
40 
41 
41 
42 
42 


Page. 


4  40 
4  40 
4  40 
4  40 
4  40 


Newport 

Newport 

Newport 

Newjwrt 

Old  Point  Comfort 
Old  Point  Comfort 


Newport 

Newport 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 


65 
65 
«5 
65 
65 

65 
65 
65 
65 
65 

65 
65 


65 
65 
65 
65 


65 
65 
65 
65 


65 
65 
65 
65 
65 

69 
69 
69 
69 
69 


69 
69 
69 
69 


69 
69 
69 
69 

69 
69 
69 
69 
69 


73 
73 
73 
73 
105 
105 


73 

73 

105 

IftS 

105 


Tidal  differences. 


Time. 


HW. 


LW. 


Timemeridian, 
75°  W. 


h.  in. 


13 
05 


-0 
-0 
-0  08 
-0  03 
-0  07 


0  01 
0  08 
0  02 
0  05 
02 


~0 

-0 

0 


09 
00 


-0  04 
-0  01 
+0  01 
-0  04 


+0  12 
+0  21 
+0  09 
+0  17 


+0  21 
+0  81 
+0  15 
+0  09 
+0  08 

-0  15 
-0  12 
-0  18 
-0  04 
0  00 

-0  10 
-0  13 
-0  10 
-0  08 
+0  02 

-0  04 
-0  12 
-0  09 
-0  15 
-0  02 

+0  18 
+1  23 
+0  18 
+0  28 
-1  23 


+4  22 
+4  12 
+4  37 
+4  28 
+3  02 
+2  07 


+4  12 
+4  37 
+2  25 
+1  13 
-0  80 


h.  m. 

-0  10 

-0 

-0 

-0 

-0 


02 
07 
06 
09 


Height 


HW. 


LW. 


Ratio 

of 
ranges 


Mean  Low 
Water. 


-0  04 
•0  05 
0  04 
-0  07 
-0  04 

-Oil 
0  00 


-0  01 
-0  04 
-0  05 


feet. 

-0.1 

+0.3 

-0.1 

+0.1 

-0.1 

+0.1 
+0.1 
+0.8 
+0.1 
+0.1 

+0.2 
0.0 


0.0 
+0.1 
+0.2 


-0  01     -0.2 


+0  07     -0.2 
+0  16     -1. 1 


+0  08 
+0  41 


+0  44 
+1  06 
+0  21 
+0  11 
+0  01 


-0  22 
-0  21 
-0 
-0 
0 


19 
12 
00 


-0  17 
-0  14 
-0  09 
+0  02 
000 

+0  01 
-0  13 
-0  13 
-0  20 
-0  07 

+0  40 
+2  08 
+0  06 
+0  16 
-1  86 


+4  59 
+4  48 

+5  19 
+4  88 
+3  02 
+2  80 


+4  84 
+5  06 
+2  44 
+1  08 
-0  07 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


-0.2 
-1.2 


-1.0 

-1.1 

-0.2 
-0.1 
-0.1 

-0.7 
-0.6 
-0.5 
-0.4 
0.0 

-0.6 
-0.6 
-0.4 
0.0 
-0.2 

-0.2 
+1.1 
-0.4 
-0.6 
-2.5 

-8.6 
-6.1 
-2.9 
-5.9 
-4.7 


+0.4 
+0.2 
-0.6 
-0.2 
-0.6 
—1.8 


-0.4 
-0.2 
-1.8 
-1.8 
-1.1 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0. 

1. 

0. 

1. 

0. 


99 
03 
99 
01 
99 


1.01 
1.01 
1.03 
1.01 
1.01 

1.02 
1.00 


1.00 
1.01 
1.02 
0.98 


0.0 

0.98 

0.0 

0.88 

0.0 

0.98 

0.0 

0.87 

0. 
0. 
0. 
0. 

I. 


0.94 
0.94 
0.96 
1.00 
0.98 

0.98 
1.11 
0.96 
0.94 
0.74 

0.62 
0.36 
0.70 
0.39 
0.51 


1.11 
1.06 
0.83 
0.94 
0.76 
0.48 


0.89 
0.94 
0.48 
0.48 
0.56 


0.89 
0.8S 
0.98 
0.99 
0.99 


93 
94 
9J> 
96 
00 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

1 
Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sar). 

Neap 

(NpT. 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

• 

Tropic 
HW 

TroDie 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

Inter-  .'  ran^e. 

z, 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Weit. 

h.  m. 

h.  fn. 

h.   fn. 

h,  fn. 

feet. 

feet. 

feet. 

feet. 

/«?<. 

feet. 

h.  fn. 

feet. 

feet. 

feet. 

o 

1 

11  00 

4  48 

10  62a 

4  676 

8.8 

10.1 

7.4 

9.6 

1.2 

1.1 

1.6 

4.4 

4.8 

15.5 

2 

1106 

456 

11  00a 

5056 

9.2 

10.6 

7.7 

10.0 

1.3 

1.1 

1.7 

4.6 

5.0 

15.5 

8 

1104 

4  50 

10  56a 

4  596 

8.8 

10.1 

7.4 

9.6 

1.2 

1.1 

1.6 

4.4 

4.8 

15.5 

4 

11  09 

4  51 

11  Ola 

6006 

9.0 

10.4 

7.6 

9.8 

1.2 

1.1 

1.6 

4.5 

4.9 

15.5 

6 

1105 

4  48 

10  67a 

4  576 

8.8 

10.1 

7.4 

9.6 

1.2 

1.1 

1.6 

4.4 

4.8 

15.5 

6 

11  11 

4  53 

1108a 

6026 

9.0 

10.3 

7.5 

9.8 

1.2 

1.1 

1.6 

4.5 

4.9 

15.5 

7 

11  09 

4  52 

11  Ola 

5  016 

9.0 

10.3 

7.5 

9.8 

1.2 

1.1 

1.6 

4.^ 

4.9 

15.5 

8 

11  10 

453 

11  02a 

6  026 

9.2 

10.6 

7.7 

10.0 

1.3 

1.1 

1.7 

4.6 

5.0 

15.5 

9 

11  07 

4  50 

10  59a 

4  596 

9.0 

10.4 

7.6 

9.8 

1.2 

1.1 

1.6 

4.5 

4.9 

15.5 

10 

11  09 

4  52 

11  Ola 

5  016 

9.0 

10.4 

7.6 

9.8 

1.2 

1.1 

1.6 

4.5 

4.9 

15.5 

11 

11  02 

4  45 

10  54a 

4  546 

9.1 

10.5 

7.7 

9.9 

1.3 

1.1 

1.7 

4.6 

6.0 

15.5 

12 

11  11 

466 

1108a 

5056 

8.9 

10.2 

7.5 

9.8 

1.2 

1.2 

8  12 

1.7 

4.5 

4.9 

16.5 

13 

11  07 

456 

11  00a 

5  046 

8.9 

10.1 

7.5 

9.6 

1.2 

1.0 

.... .... 

1.6 

4.4 

4.7 

15.0 

14 

11  10 

462 

11  03a 

5  016 

9.0 

10.8 

7.6 

9.7 

1.2 

1.0 

1.6 

4.5 

4.8 

15.0 

15 

11  12 

4  51 

11  05a 

5  006 

9.1 

10.4 

7.7 

98 

1.3 

1.0 

1.7 

4.6 

4.9 

14.5 

16 

11  06 

464 

10  59a 

6036 

8.7 

9.9 

7.4 

9.4 

1.2 

1.0 

1.6 

4.4 

4.7 

14.6 

17 

11  21 

5  01 

11  18a 

5  106 

8.7 

9.9 

7.4 

9.5 

1.2 

1.0 

1.6 

4.4 

4.7 

14.0 

18 

11  30 

5  10 

11  22a 

5  196 

7.8 

8.9 

6.6 

8.5 

1.1 

0.9 

1.4 

8.9 

4.2 

14.0 

19 

11  19 

458 

11  11a 

6  076 

8.7 

9.9 

7.4 

9.5 

1.2 

1.0  1 

1.6 

4.4 

4.7 

14.0 

20 

11  26 

535 

11  18a 

5  446 

7.7 

8.8 

6.5 

8.4 

1.1 

0.9 

1.4 

8.8 

4.2 

13.5 

21 

11  80 

538 

11  28a 

5  476 

7.9 

9.1 

6.7 

8.6 

1.1 

0.9 

1.4 

4.0 

4.2 

18.5 

22 

11  40 

600 

11  38a 

6096 

7.8 

8.8 

6.6 

8.4 

1.1 

0.9 

1.4 

8.9 

4.2 

18.5 

23 

11  24 

5  15 

11  17a 

5  246 

8.7 

9.9 

7.4 

9.4 

1.2 

1.0 

1.6 

4.4 

4.6 

18.5 

24 

11  18 

505 

11  11a 

6  146 

8.8 

10.1 

7.5 

9.5 

1.2 

1.0 

1.6 

4.4 

4.7 

18.5 

25 

11  13 

456 

11  06a 

6056 

8.8 

10.1 

7.5 

9.5 

1.2 

1.0 

1.6 

4.4 

4.7 

13.5 

26 

11  14 

4  57 

11  08a 

6066 

8.9 

10.1 

7.6 

9.5 

1.2 

1.0 

1.6 

4.4 

4.7 

18.5 

27 

11  16 

4  57 

11  10a 

5066 

9.0 

10.8 

7.6 

9.5 

1.3 

1.0 

1.6 

4.5 

4.7 

13.5 

28 

11  15 

459 

11  09a 

6086 

9.1 

10.3 

7.7 

9.6 

1.8 

1.0 

1.6 

4.5 

4.7 

13.0 

29 

11  24 

506 

11  18a 

5  156 

9.2 

10.4 

7.8 

9.7 

1.8 

1.0 

1.6 

4.6 

4.8 

13.0 

80 

11  28 

5  18 

11  22a 

5  276 

9.6 

10.9 

8.1 

10.1 

1.4 

1.0 

856 

1.6 

4.8 

6.0 

18.0 

81 

11  18 

5  01 

11  12a 

6  106 

9.0 

10.3 

7.6 

9.5 

1.8 

1.0 

1.6 

4.5 

4.7 

18.0 

5W 

11  16 

505 

11  10a 

5  146 

9.0 

10.8 

7.6 

9.5 

1.3 

1.0 

1.6 

4.5 

4.7 

13.0 

83 

11  20 

5  11 

11  14a 

5206 

9.2 

10.5 

7.8 

9.8 

1.3 

1.0 

1.6 

4.6 

4.8 

18.0 

34 

11  21 

5  21 

11  15a 

5  806 

9.6 

10.9 

8.1 

10.1 

1.3 

1.0 

1.6 

4.8 

5.0 

18.0 

35 

11  32 

520 

11  26a 

6  296 

9.4 

10.8 

8.0 

10.0 

1.8 

1.0   

1.6 

4.7 

4.9 

13.0 

86 

11  27 

522 

11  21a 

5  316 

9.4 

10.8 

8.0 

10.0 

1.3 

1.0 

1.6 

4.7 

4.9 

18.0 

37 

11  20 

5  09 

11  14a 

5  186 

10.7 

12.2 

9.1 

11.3 

1.4 

1.0 

1.7 

6.4 

5.6 

13.5 

38 

11  22 

508 

11  16a 

5  176 

9.2 

10.5 

7.8 

9.8 

1.8 

1.0 

1.6 

4.6 

4.8 

13.5 

39 

11  16 

5  01 

11  11a 

6  116 

9.0 

10.4 

7.6 

9.6 

1.8 

1.0 

1.6 

4.5 

4.7 

13.5 

40 

11  80 

5  15 

11  25a 

5256 

7.1 

8.3 

6.0 

7.6 

1.1 

0.8 

1.4 

8.6 

8.7 

13.5 

41 

11  50 

602 

11  46a 

6  136 

6.0 

7.0 

4.9 

6.4 

1.0 

0.6 

1.2 

3.0 

3.1 

13.5 

42 

030 

7  30 

0  266 

7  416 

3.5 

4.1 

2.9 

3.7 

0.6 

0.4 

0.7 

1.8 

1.8 

13.5 

43 

11  50 

530 

11  46a 

5  416 

6.7 

7.9 

5.5 

7.2 

1.1 

0.7 

1.3 

3.4 

8.5 

13.5 

44 

12  00 

538 

11  66a 

5  496 

3.7 

4.4 

3.1 

4.0 

0.6 

0.4 

0.7 

1.9 

2.0 

13.0 

45 

10  18 

3  55 

10  14a 

4066 

4.9 

5.6 

4.0 

5.2 

0.8 

0.5 

0.9 

2.4 

2.5 

13.5 

46 

12  11 

5  57 

12  11a 

5  446 

3.9 

4.7 

3.1 

4.1 

0.7 

0.1    

0.7 

2.0 

1.9 

13.6 

47  ' 

12  01 

5  41 

12  Ola 

5  276 

3.7 

4.4 

3.0 

3.9 

0.7 

0.1    

0.7 

1.8 

1.8 

13.5 

48 

000 

6  16 

0006 

6  026 

2.9 

8.5 

2.3 

3.1 

0.7 

0.1    

0.7 

1.4 

1.4 

13.0 

49 

12  16 

5  85 

12  16a 

5  216 

3.3 

3.9 

2.6 

3.5 

0.7 

0.1    

0.7 

1.6 

1.6 

13.0 

50 

12  10 

5  41 

12  10a 

6  276 

1.9 

2.3 

1.6 

2.2 

0.6 

0.1    

0.6 

1.0 

1.0 

13.0 

51 

11  15 

509 

11  15a 

4  556 

1.2 

1.4 

0.9 

1.4 

0.5 

0.1 

0.5 

0.6 

1.6 

12.5 

52 

12  01 

532 

12  00a 

5  266 

3.1 

3.7 

2.5 

3.5 

0.7 

0.3 

0.8 

1.6 

1.6 

13.0 

53 

0  01 

608 

0  016 

5  506 

8.3 

4.0 

2.7 

3.6 

0.7 

0.2 

0.7 

1.7 

1.7 

13.0 

54 

11  35 

5  25 

11  85a 

5096 

1.2 

1.6 

1.0 

1.5 

0.6 

0.1 

0.6 

0.6 

0.6 

12.5 

55 

10  23 

3  44 

10  23a 

3  236 

1.2 

1.4 

1.0 

1.5 

0.6 

0.1 

0.6 

0.6 

0.6 

12.5 

56  ' 

I 

840 

2  34 

8  40a 

2  116 

1.4 

1.6 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

12.5 
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TABLE  3.  -TIDAL  DIFFERENCES 


a 

S5 


1 

2 
8 
4 

5 
6 


7 

8 

9 

10 

11 

12 
18 
14 
15 
16 

17 
18 
19 
20 
21 
22 


23 
24 
25 
26 
27 


28 
29 
30 
31 
32 

83 
84 
35 
86 
37 

38 
39 
40 
41 
42 


43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

53 
54 
b.1 
56 


Geographic  position. 


Station. 


NORTH  AMERICA  (East 
Ck)A8T)— Continued. 

MASSACHUSETTS— continued. 

Nantucket  Island — Continued. 


Lati- 
tude. 


yoHh. 


Weweeder 41  14 

Smith  Point,  south  side 41  17 

Eel  Point 41  17 

Nantucket  Harbor 41  17 

I 

East  Pond.  Tuckernuck  Island |  41  18 

Life-saving  station,  Muskeget  Island  41  20 


Marthas  Vineyard. 

Cape  Poge  Light,  Chappaquiddick  I. 
Life-saving  sta.,  Chappaquiddick  I. 
Wasque  Point,  Chappaquiddick  I.. 

Edgartown 

Katama  Point,  Katama  Bay 


Pahognet 

Chilmark  Pond , 

No  Mans  Land  Island. 
Gay  Head  Li^ht. 


41  25 
41  22 
41  21 
41  23 
41  21 


41 
41 
41 
41 


Menemsha  Bight 41 


Ce<lar  Tree  Neck 
Chappaquonsett. 
West  Chop  Light 
Vineyard  Haven 
East  Chop  Light 
Cottage  City 


Vineyard  Sound,  north  side. 


Falmouth 

Nobska  Point  Light 

Woods  Hole,  Fish  Comm.  Wharf. 

Tarpaulin  Cove 

Quicks  Hole,  south  side 


Buzzards  Bay. 


Cuttvhunk  Light 

Penilcese  Island 

Quicks  Hole,  north  side 

Kettle  Cove 

Un catena  I.,  N.  side  Woods  Hole 


West  Falmouth 

Focasset  Harbor 

Back  River  Harbor 

Wareham  River 

Bird  Island  Light.. 


Mattapoisett 

Clark  Point 

New  Bedford 

Dumpling  Rock  Light ... 
Westport  River  Entrance. 


21 
20 
16 
21 
21 


41  26 
41  28 
41  29 
41  28 
41  28 
41  27 


41  82 
41  81 
41  31 
41  28 
41  26 


41  25 
41  27 
41  27 
41  28 
41  81 

41  37 
41  41 
41  44 
41  44 
41  40 

41  89 
41  36 
41  38 
41  32 
41  31 


RHODE  ISLAND. 

Narragansett  Bay. 


Sakonnet  Point  Light , 

Fogland  Point.  Sakonnet  River . . 

Beavertail  Light 

Newport , 

Prudence  Island  Light 41 


41  27 
41  34 
41  27 
41  29 
36 


Bristol  Ferry  Light 41  39 

Fall  River,  Mass 41  42 

Bristol 

Warren , 

NayatI*oint 41 


41  40 
41  44 
43 


Providence I  41  49 

Ka-vt  Greenwich I  41  40 

Wickford 41  34 

Narragansett  Pier 41  26 


Longitude. 


Arc.     Time 


West 


70  06 
70  15 
70  12 
70  06 

70  15 
70  19 


70  27 
70  27 
70  27 
70  31 
70  80 

70  35 
70  43 
70  49 
70  50 
70  47 

70  42 
70  38 
70  36 
70  36 
70  34 
70  33 


70  87 
70  89 
70  40 
70  45 
70  51 


70  57 
70  65 
70  50 
70  47 
70  42 

70  88 
70  37 
70  87 
70  43 
70  43 

70  49 
70  54 
70  55 

70  55 

71  04 


71  12 
71  13 
71  24 
71  20 
71  18 

71  16 
71  10 
71  16 
71  17 
71  21 

71  24 
71  27 
71  27 
71  27 


A. 
4 
4 
4 
4 


4 
4 
4 

4 
4 

4 
4 
4 

4 
4 
4 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


m. 
40 
41 
41 
40 


4  41 
4  41 


4  42 
4  42 
4  42 
4  42 
4  42 


42 
43 
43 
43 
48 

43 
43 
42 
42 
42 
42 


4  42 
4  43 
4  43 
4  43 
4  43 


44 
44 

43 
43 
43 

43 
42 
42 
43 
43 


4  43 
4  44 
4  44 
4  44 
4  44 


4  45 
4  45 
4  46 
4  45 
4  45 


4 
4 
4 
4 
4 

4 
4 
4 

4 


45 
45 
45 
45 
45 

46 
46 
46 
46 


Standard  port  for 
reference. 


Name. 


Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 
Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 


Newport 
Newport 
Newport 
Newport 
Newport 

Newpt)rt 
Newport 
Newport 
Newport 
Newport 

Newport 
Newport 
Newp<jrt 
Newport 


Page. 


105 
ia5 
105 
105 

105 
105 


105 
105 
105 
105 
106 

105 
105 
106 
105 
106 

105 
105 

ia5 

105 
105 
105 


105 
105 

ia5 

105 
73 


73 
73 
73 
73 
73 

73 
73 
73 
73 
73 

73 
73 
73 
73 
73 


73 
73 
73 
73 
73 

73 
73 
73 
73 
73 

73 
73 
73 
73 


Tidal  dlfferenoes. 

1 

Time. 

Height. 

Ratio  1 

of 
ranges. 

HW. 

LW. 

HW. 

LW. 

Time  meridian, 

MeanLouf 
Water. 

h.m. 
-1  02 
-1  13 
+2  34 
+3  14 

h.  m. 
-0  45 
-0  65 
+2  16 
+3  12 

feet. 

-0.8 

-0.3 

-O.i 

+0.6 

/eet. 
0.0 
0.0 
0.0 
0.0 

0.68 
0.8» 
0.96 
1.24 

+2  56 
+2  18 

+2  52 
+2  37 

+0.1 
-0.9 

0.0 
0.0 

1.04 
0.64 

; 
k 

+2  64 
+2  31 
+0  04 
+3  01 
+0  22 

+2  27 
+2  24 
+0  22 
+2  40 

+  1  21 

-0.3 
-0.9 
-0.9 
-0.5 
-1.1 

0.0 
0.0 
0.0 
0.0 
0.0 

0.88 
0.64 
0.64 
0.80 
0.56 

-1  16 
-1  83 
-1  85 
-1  22 
-1  16 

-1  13 
- 1  31 
-1  33 
-1  18 
-0  59 

+0.2 
+0.4 
+0.7 
+0.5 
+0.6 

0.0 
0.0 
0.0 
0.0 
0.0 

1.08 
1.16 
1.28 
1.20 
1.20 

-1  09 
-0  08 
+2  26 
+2  35 
+2  87 
+2  52 

-0  28 
+0  37 

+1  M 
+2  24 
+2  21 
+2  38 

-0.2 
-0.4 
-0.9 
-0.8 
-0.8 
-0.6 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.92 
0.»4 
0.61 
0.68 
0.68 
0.76 

+1  16 
-0  85 
-0  41 
-1  08 
-0  08 

+2  03 
+0  31 
+0  20 
-0  28 
+0  05 

-1.2 
-1.0 
-0.7 
-0.2 
-0.4 

0.0 
0.0 
0.0 
0.0 
0.0 

0.52 
0.60 
0.72 
0.92 
0.89 

-0  09 
-0  08 
-0  08 
-0  02 
+0  13 

+0  05 
+0  06 
+0  06 
+0  05 
+0  11 

-0.1 
+0.1 
+0.2 
+0.5 
+0.4 

0.0 
0.0 
0.0 
0.0 
0.0 

0.97 
1.03 
L06 
1.14 
1.11 

1 

+0  04 
+0  08 
+0  13 
+0  14 
+0  09 

+0  05 
+0  05 
+0  06 
+0  10 
+0  06 

+0.6 
+0.7 
+0.7 
+0.6 
+0.7 

0.0 
0.0 
0.0 
0.0 
0.0 

1.17 
1.20 
1.20 
1.17 
1.20 

+0  07 
+0  06 
+0  12 
+0  05 
+0  13 

+0  06 
+0  06 
+0  11 
+0  06 
+0  83 

+0.6 
+0.4 
+0.5 
+0.2 
-0.4 

0.0 
0.0 
0.0 
0.0 
0.0 

1.17 
1.11 
1.14 
1.06 
0.89 

-0  04 
+0  06 
-0  01 
0  00 
+0  11 

+0  02 
+0  07 
-0  02 
000 
+0  01 

-0.2 

+0.3 

0.0 

0.0 

+0.3 

0.0 
0.0 
0.0 
0.0 
0.0 

O.M 
1.09 
l.OO 
1.00 
1.09 

+0  16 
+0  26 
+0  18 
+0  22 
+0  21 

+0  02 
+0  07 
+0  03 
+0  07 
+0  05 

+0.5 
+1.4 
+0.6 
+1.1 
+1.1 

0.0 
0.0 
0.0 
0.0 
0.0 

1.14 
1.40 
1.17 
1.31 
l.Sl 

+0  29 
+0  17 
+0  07 
-0  01 

+0  12 
+0  08 
+0  03 
+0  08 

+1.1 

+0.9 

+0.6 

0.0 

0.0 
0.0 
0.0 
0.0 

l.Sl 
1.26 
1  17 
1.00 

AND  TIDAL  CONSTANTS. 


853 


0) 


1 

2 
8 
4 

6 
6 


7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 


23 
24 
25 
26 
27 


28 
29 
SO 
31 
32 

33 

35 
36 
37 

38 
39 
40 
41 
42 


43 
44 
45 
46 
47 

48 
49 
50 
51 
62 

53 
54 
55 
56 


Interval. 


Mean. 

HWI. 

LWI. 

A.  tn. 

h,  fn. 

808 

1  56 

756 

1  45 

11  43 

466 

12  24 

553 

12  05 

532 

11  27 

5  17 

12  02 

506 

11  89 

503 

9  12 

3  01 

12  09 

5  19 

930 

400 

752 

1  26 

7  34 

1  07 

7  32 

1  05 

7  45 

1  20 

7  51 

1  39 

7  58 

2  10 

859 

3  15 

11  34 

4  33 

11  43 

503 

11  4o 

5  00 

12  00 

5  17 

10  24 

4  42 

832 

309 

8  26 

258 

7  59 

2  10 

7  38 

1  00 

736 

0  59 

7  37 

1  00 

7  88 

1  00 

7  44 

1  00 

759 

1  06 

7  50 

1  00 

7  56 

1  01 

800 

1  02 

800 

1  to 

756 

1  01 

7  53 

1  00 

7  51 

1  00 

7  57 

1  05 

750 

1  00 

758 

1  27 

7  40 

0  55 

750 

1  00 

7  42 

060 

7  44 

0  53 

7  55 

0  54 

800 

0  55 

8  10 

1  00 

802 

056 

806 

1  00 

805 

058 

8  12 

104 

800 

065 

760 

055 

7  42 

055 

Tropic. 


HHWI. 


h.  m. 

8  08a 

7  56a 

11  43a 

11  24a 

12a')a 
11  27a 


12  02a 

11  39a 
9  12a 

12  09a 
9  80a 

7  52a 
7  34a 
7  82a 
7  45a 
7  51o 

7  68a 

8  59a 
11  84a 
11  43a 

11  46a 

12  00a 


10  24a 
8  32a 
8  26a 
7  69a 
7  88a 


7 
7 
7 
7 
7 


36a 
87a 
38a 
44a 
59a 


7 
7 


50a 
55a 
8  00a 
8  00a 
7  55a 


53a 
61a 
67a 
50a 
68a 


7  40a 
760a 
7  42a 
7  44a 

7  65a 

8  00a 
8  11a 
8  02a 
8  05a 
8  04a 

8  11a 
8  00a 
7  50a 
7  42a 


LLWI. 


k.  m. 


1 
1 
4 
5 

6 
6 


39b 
286 
406 
406 

156 
00b 


4536 

4  606 

2  486 

5  02b 

3  43b 


1 
0 
0 
1 
1 

1 
2 
4 
4 
4 
6 


10b 
62b 
50b 
06b 
26b 

566 
69b 
17b 
45b 
42b 
00b 


4  28b 
2  55b 
2  44b 
1  66b 
0  46a 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


45a 
46a 
46a 
46a 
53a 

46a 
47a 
4«a 
52a 
48a 


0  47a 
0  47a 
0  52a 

0  47a 

1  13a 


0  41a 
0  46a 
36a 
39a 
40a 


0 
0 
0 


0 
0 
0 
0 
0 


42a 
48a 
44a 
48a 
46a 


52a 
43a 
0  42a 
0  41a 


0 
0 


Range  of  tide. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 
(NpJ. 

Great 
tropic 
(Gc). 

feet. 

feet. 

feet. 

feet. 

1.7 

2.0 

1.3 

1.9 

2.2 

2.7 

1.8 

2.5 

2.4 

2.9 

1.9 

2.7 

3.1 

•  3.7 

2.4 

3.3 

2.6 

3.2 

2.1 

2.9 

1.6 

1.9 

1.8 

1.9 

2.2 

2.7 

1.8 

2.5 

1.6 

1.9 

1.8 

1.9 

1.6 

2.0 

1.8 

1.9 

2.0 

2.4 

1.6 

2.3 

1.4 

1.7 

1.1 

1.7 

2.7 

3.2 

2.1 

2.9 

2.9 

8.5 

2.3 

8.1 

8.2 

S.8 

2.6 

3.4 

3.0 

8.G 

2.4 

8.2 

3.0 

8.6 

2.4 

8.2 

2.3 

2.8 

1.9 

2.6 

2.1 

2.5 

1.7 

2.8 

1.6 

1.9 

1.3 

1.8 

1.7 

2.0 

1.4 

1.9 

1.7 

2.0 

1.4 

1.9 

1.9 

2.3 

1.6 

2.1 

1.3 

1.6 

1.1 

1.6 

1.5 

1.8 

1.2 

1.8 

1.8 

2.1 

1.4 

2.0 

2.3 

2.8 

1.9 

2.6 

3.1 

3.8 

2.5 

8.4 

3.4 

4.1 

2.7 

3.7 

3.6 

4.3 

2.9 

8.9 

3.7 

4.5 

8.0 

4.0 

4.0 

4.8 

3.2 

4.8 

8.9 

4.7 

3.1 

4.2 

4.1 

4.9 

3.3 

4.8 

4.2 

5.0 

3.3 

4.4 

4.2 

6.0 

8.3 

4.4 

4.1 

4.9 

3.2 

4.3 

4.2 

5.0 

3.3 

4.4 

4.1 

5.0 

3.2 

4.4 

3.9 

4.6 

3.0 

4.1 

4.0 

4.8 

3.1 

4.2 

3.7 

4.5 

2.8 

4.0 

3.1 

3.7 

2.3 

3.3 

3.3 

4.0 

2.4 

3.6 

3.8 

4.6 

2.8 

4.1 

3.5 

4.3 

2.5 

3.8 

3.5 

4.3 

2.5 

3.8 

3.8 

4.7 

2.8 

4.1 

4.0 

4.8 

3.0 

4.3 

4.9 

5.9 

3.7 

5.2 

4.1 

5.0 

3.1 

4.4 

4.6 

5.  n 

3.5 

4.9 

4.6 

5.5 

3.5 

4.9 

4.6 

5.G 

3.5 

4.9 

4.4 

6.3 

3.4 

4.7 

4.1 

4.9 

3.2 

4.4 

3.5 

4.2 

2.8 

8.8 

Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.6 
0.6 
0.7 
0.7 

0.7 
0.6 


0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 

0.6 
0.6 
0.5 
0.6 
0.5 
0.5 


0.5 
0.5 
0.6 
0.6 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.7 


0.7 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 


LWQ. 


feet. 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


h.  m. 


7  31 


7  46 


7  28 


Tropic 
range. 


feet. 
0.6 
0.6 
0.7 
0.7 

0.7 
0.6 


0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 

0.6 
0.6 
0.6 
0.5 
0.5 
0.6 


0.5 
0.5 
0.6 
0.6 
0.7 


0.8 
0.8 
0.8 
0.8 

0.8 

0.8 
0.8 
0.8 
0.8 
0.8 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


feet. 
0.8 
1.1 
1.2 
1.6 

1.3 

0.8 


1.1 
0.8 
0.8 
1.0 
0.7 

1.8 
1.4 
1.6 
1.6 
1.5 

1.2 
1.0 
0.8 
0.8 
0.8 
1.0 


0.7 
0.8 
0.9 
1.2 
1.6 


1.7. 
1.8 
1.9 
2.0 
2.0 

2.0 
2.1 
2.1 
2.0 
2.1 


0.8 

2.1 

2.0 

0.8 

1.9 

1.9 

0.8 

2.0 

1.9 

0.8 

1.9 

1.8 

0.7 

1.6 

1.5 

0.7 

1.6 

1.6 

0.8 

1.9 

1.9 

0.8 

1.8 

1.7 

0.8 

1.7 

1.7 

0.8 

1.9 

1.9 

0.8 

2.0 

2.0 

0.8 

2.4 

2.4 

0.8 

2.1 

2.0 

0.8 

2.3 

2.3 

0.8 

2.3 

2.3 

0.8 

2.3 

2.3 

0.8 

2.2 

2.2 

0.8 

2.0 

2.0 

0.8 

1.8 

1.8 

Tropic 
LLW. 


feet. 
0.8 
1.1 
1.2 
1.5 

1.8 
0.8 


1.1 
0.8 
0.8 
1.0 
0.7 

1.8 
1.4 
1.6 
1.4 
1,4 

1.2 
1.0 
0.8 
0.8 
0.8 
1.0 


0.7 
0.8 
0.9 
1.2 
1.6 


1.7 
1.8 
1.8 
2.0 
1.9 

2.0 
2.0 
2.0 
2.0 
2.0 


Varia- 
tion of 
the  com- 
pass. 


Wetl. 
o 

12.6 
12.6 
12.6 
12.6 

12.6 
12.6 


12.5 
12.6 
12.6 
12.0 
12.0 

12.0 
12.0 
12.0 
12.0 
12.0 

12.6 
12.6 
12.6 
12.5 
12.6 
12.5 


12.5 
12.5 
12.6 
12.0 
12.0 


12.0 
12.0 
12.0 
12.0 
12.6 

12.6 
12.5 
12.5 
12.5 
12.5 

12.5 
12.5 
12.5 
12.5 
12.6 


12.5 
12.5 
12.5 
12.5 
12.5 

12. 5 
12.5 
12.5 
12.5 
12.5 

12.5 
12.5 
12.5 
12.5 


63219°— 11 


-23 
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TABLE  3.— TIDAL  DIFFERENCES 


— 

1 

1 
2 
3 

* 

4 
6 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

30 
31 
32 
S3 
34 
35 

36 
87 

StaUon. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Ratio 

of 

ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

NORTH  AMERICA  (EAffT 
Coast)— Continued. 

BHODK  ISLAND— continued. 

Outer  coatl. 

Point  Judith  Light 

North. 
o    / 

41  22 
41  10 
41  18 

41  20 
41  19 
41  21 
41  24 
41  32 

41  18 
41  16 
41  18 
4121 
41  24 

41  27 
4180 
41  34 
41  40 
41  43 

41  46 
41  16 
41  13 
41  15 
41  16 

41  14 
41  18 
41  12 
41  10 
41  09 
41  06 

41  09 
41  06 
4103 
41  02 
41  02 

40  59 

41  00 
40  56 
40  54 
40  51 
40  48 

40  48 
40  48 
40  46 
40  48 
40  48  , 

40  47 
40  47 
40  47 
40  47 
40  46 

40  46 
40  45 
40  44 
40  42 
40  42 

Wt 

o     t 

71  29 
71  33 
71  52 

71  54 
7169 

72  06 
72  06 
72  06 

72  10 
72  21 
72  20 
72  28 
72  26 

72  28 
72  33 
72  89 
72  87 
72  39 

72  40 
72  28 
72  89 
72  45 
72  49 

72  65 

72  55 
78  02 

73  11 
73  13 
73  21 

73  22 
73  25 
78  27 
73  83 
73  36 
73  37 

73  40 
73  44 
73  46 
73  47 
73  47 

73  49 
73  51 
73  51 
73  52 
73  54 

73  55 
73  55 
73  56 
73  56 
73  56 

73  56 
73  58 
73  58 

73  59 

74  00 

Ml. 

h.  m. 
4  46 
4  46 
4  47 

448 
448 
448 
448 

448 

4  49 
4  49 
4  49 
450 
450 

4  60 
4  50 
4  51 
460 
4  61 

4  61 
4  50 
4  51 
4  61 
4  61 

4  52 
4  62 
4  62 
463 
4  63 
463 

453 
454 
4  54 
454 

454 
464 

465 
4  55 
455 
4  55 
466 

4  55 

4  55 
4  55 
4  55 
4  56 

4  56 
456 
4  56 
4  56 
4  56 

4  56 
456 
4  56 
4  56 
4  56 

Newport 

73 
73 
77 

77 
77 
77 
77 
77 

77 
77 
77 
77 
77 

77 
77 
77 
77 

77 

77 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 

a5 

85 

*) 

85 
85 
85 
85 

Timem 

h.m. 
+0.02 
-0  10 
-0  38 

• 

-0  27 
-0  21 
000 
+0  04 
+0  41 

+0  14 
+104 
+122 
+148 
+2  16 

+2  89 
+3  14 
+4  06 

+4  64 
+6  81 

+6  52 
-0  28 
-0  16 
-0  14 
-0  11 

-Oil 
-0  04 
-0  10 
-0  02 
-0  06 
-0  06 

+0  06 
-0  04 
-0  04 
-0  03 
-0  02 
-0  03 

000 
000 
+0  04 
000 
000 

+0  09 
+0  20 
+0  31 
+0  23 
+0  22 

+0  16 
+0  14 
-003 
+2  41 
+2  06 

+2  01 
+  1  26 
+  1  16 
+0  40 
+0  20 

eridian, 
W. 

h.m. 
+0  18 
+0  17 
-0  53 

-0  88 
-0  80 
000 
+0  12 
+0  47 

+0  04 
+0  42 
+109 
+1  61 
+2  80 

+8  00 
+4  01 
+6  08 
+6  12 
+7  07 

+7  88 
-0  56 
-0  46 
-0  44 
-0  40 

-0  85 
-  0  81 
-0  31 
-0  20 
-0  24 
-0  21 

-0  10 
-0  20 
-0  22 
-0  21 
-0  21 
-0  21 

-0  17 
-0  16 
-0  12 
-0  08 
000 

+0  06 
+0  16 
+0  38 
+0  18 
+0  15 

+0  07 
000 
-0  21 
+2  26 
+1  41 

+138 
+1  15 
+1  07 
+0  37 
+0  23 

ifeof) 

mi 

feet. 
-0.4 
-0.5 
+0.2 

+0.2 

+0.1 

0.0 

0.0 

+0.6 

+0.2 
+L1 
+0.7 
+0.4 
0.0 

-0.8 
-0.6 
-LO 
-L4 
-L6 

-L7 
-2.7 
-L8 
-L6 
-L3 

-1.0 
-1.2 
-0.6 
0.0 
-0.3 
-0.2 

-0.1 
-0.2 
+0.1 
+0.1 
+0.2 
+0.1 

+0.1 

+0.1 

+0.4 

0.0 

0.0 

0.0 
-0.1 
-0.6 
-0.1 
-0.3 

-0.6 
-0.8 
-L2 

+L1  ' 
+0.7  ' 

+a6  , 

-0.3  ' 
-0.4, 
-0.4 
-0.2  ' 

1 

\Lmo 

\itr. 

feet. 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.89 
0.86 
1.0» 

1.08 
1.04 
1.00 
1.00 
1.24 

1.08 
1.44 
1.28 

1.16 
1.00 

0.88 
0.76 
0.60 
0.44 
0.96 

0.S2 
0.62 
0.75 
0.78 
0.82 

0.86 
0.83 
0.92 
1.00 
0.96 
0.97 

0.99 
0.97 

i.or 

1.01 
1.03 
LOl 

1.01  , 

1.01 

1.06 

1.00 

1.00 

1.00 
0.99 
0.93 
0.99 
0.96 

0.92 
0.89 
0.88 
1.25 
1.16 

1.14 
0.93 
'     0.91 
0.91 
0.95 

Block  Island,  Basin  Harbor 

Watch  Hill  Ught 

.  Newport 

New  London 

New  London  

New  London  

New  London  

New  London 

New  London 

New  London 

New  London 

New  London 

New  London 

New  London 

New  London 

New  London 

New  London  

New  London  

New  London 

New  London  

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Wlllets  Point 

Wlllets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Wlllets  Point 

Willets  Point 

Willets  Point 

Wlllets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

CONNECTICUT. 

Long  Idand  Sound,  north  side. 
Stontnalon 

Noank,  Mystic  River  Entrance 

New  London.  Custom-House  Whf . . 

New  London  Naval  Station 

Norwich.  Thamefl  River 

Mil  Istone  Point 

Saybrook  Light,  Connecticut  Riv... 

Lyme  Ferry,  Connecticut  River 

Essex,  Connecticut  River 

Chester,  Connecticut  River 

East  Haddam,  Connecticut  River . . 

HInanum,  Connecticut  River 

Middletown,  Connecticut  River 

South  Glastonbury,  Conn.  River . . . 
Wethersfield,  Connecticut  River . . . 

Hartford,  Connecticut  River 

Duck  Island 

Falkner  Island  Light 

Money  Island,  Thimble  Islands 

Braniord  Harbor 

Southwest  Ledge  Light 

New  Haven  . ,  T. . . .  T. 

Milford  Roads 

Bridgeport 

Black  Rock  Harbor  Light 

Saugatuck ,  Saugatuck  River 

Westport,  Sauffatuck  River 

South  Norwal  k 

Greens  Ledge  Light 

Stamford 

Greenwich 

Great  Captain  fsland  Light 

NEW  YORK. 

Long  Island  Sound,  north  tide. 
Port  Chester 

Mamaroneck 

38 

New  Rochelle 

39 
40 

41 
42 
43 

City  Island 

Throgs  Neck 

East  River. 
Whitestone  Point 

College  Point 

Flushing.  Flushing  Bay 

44 

Hunts  Point 

46 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

North  Brother  Light 

Lawrence  Point 

Polhemus  Dock 

Pot  Cove.  Astoria 

Hallets  Point  Light,  Hell  Gate 

Hell  Gate  Ferry,  Astoria 

Blackwells  Island  Light 

East  41st  street,  New  York  City 

East  27th  street,  Bellevue  Hospital . 
Brooklyn  Navy-Yard 

Brooklyn  Bridge 

AND  TIDAL  CONSTANTS. 


355 


Interval. 


a 


1 

2 
8 


4 
6 
6 
7 
8 

9 
10 
11 
12 
13 

14 
16 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

SO 
31 
32 
83 
34 
35 


36 
37 
38 
89 
40 


41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 


Mean. 


HWI. 


h.  tn. 

7  45 
788 

8  49 


869 
905 
928 
980 
10  07 

989 
10  29 

10  47 

11  12 

11  40 

12  08 
0  18 


08 
53 
29 


250 
10  46 
10  57 

10  59 

11  02 

1101 
1108 
1102 
1109 
1105 
1106 

11  19 
11  06 
1106 
11  07 
11  08 
1107 


11  09 
U09 
11  13 
1109 
1109 


U  18 
1129 
1140 
11  82 
11  80 

11  24 
1122 
11  05 
10  45 
10  10 

10  05 
980 
920 
844 
8  24 


LWI. 


A.  n. 
1  10 
1  09 
238 


252 
800 
380 
842 
4  17 

888 


4 

4 

5 
5 


11 
88 
19 
58 


628 
729 
880 
9  40 
10  84 

il05 
4  81 
4  40 
4  42 
446 

4  60 
454 
454 
504 
00 
08 


5 
5 


5 
5 
5 
5 
5 
5 


14 
08 
01 
02 
02 
02 


5 
5 
5 
5 
6 


05 
06 
10 
14 
22 


580 

538 
555 
540 
586 


5  28 
5  21 
5  00 
4  80 


346 

848 
820 
8  12 
2  42 
2  28 


Tropic. 


HHWX. 


h.  fit. 
7  44a 
7  82a 
845a 


854a 
900a 
9  21a 
9  27a 
10  08a 

984a 
10  25a 

10  4Sa 
1106a 

11  86a 

11  68a 
0066 
0  576 
1465 
2  226 

2426 
10  42a 
10  53a 
10  56a 
10  58a 

10  57a 
1104a 

10  68a 

11  05a 
11  Ola 
11  02a 

11  16a 
11  02a 
11  02a 
1103a 
1104a 
11  03a 


11  05a 
11  05a 
1109a 
11  05a 
11  05a 


11  14a 
11  25a 
11  36a 
11  28a 
U  26a 

11  20a 
11  18a 
11  Ola 
10  42a 
10  07a 

10  02a 
9  27a 
9  17a 
8  41a 
8  21a 


LLWL 


h,  m. 
065a 
050a 
2586 


8  126 
8206 
8  516 
4  016 
4  876 

8586 
4  806 
4686 
5406 
6206 

6606 

7  516 

8526 

10  026 

10  676 

11  286 
4  396 
4  486 
4506 
4546 


4586 
5026 
026 
126 
086 
106 


5 
5 
5 
5 


216 
116 
096 
096 
106 
106 


5  186 
5  146 
5  186 
5226 
5306 


5886 
5  466 
6046 
5  496 
5466 


5 
5 
5 
4 

8 


386 
316 
106 
416 
676 


8  546 
3  326 
8  246 
2  546 
2  416 


Range  of  tide. 

Tropic  < 
inequi 

Mean 

(Mn). 

X^' 

Neap 
(Np). 

Great 

tropic 

(Qc). 

HWQ. 

/eeL 

feet. 

/«*. 

feet. 

feet. 

8.1 

8.8 

2.5 

8.5 

0.8 

8.0 

8.6 

2.4 

8.8 

0.8 

2.7 

8.8 

2.2 

8.2 

0.9 

2.7 

8.2 

2.2 

8.1 

0.9 

2.6 

8.0 

2.0 

2.9 

0.9 

2.5 

2.9 

2.0 

2.8 

0.9 

2.5 

2.9 

2.0 

2.8 

0.9 

8.1 

8.7 

2.5 

8.6 

0.9 

2.7 

8.2 

2.2 

8.1 

0.9 

8.6 

4.8 

2.9 

4.1 

0.9 

8.2 

8.8 

2.6 

8.7 

0.9 

2.9 

8.4 

2.8 

8.8 

0.9 

2.5 

2.9 

2.0 

2.8 

0.9 

2.2 

2.6 

.1.8 

2.6 

0.8 

1.9 

2.2 

1.5 

2.2 

0.8 

1.5 

1.7 

1.2 

1.7 

0.7 

1.1 

1.8 

0.9 

1.8 

0.6 

0.9 

1.1 

0.7 

1.0 

0.5 

0.8 

0.9 

0.6 

0.9 

0.5 

4.5 

5.8 

8.6 

5.1 

0.9 

5.4 

6.3 

4.8 

6.1 

1.0 

5.6 

6.7 

4.5 

6.4 

1.0 

5.9 

7.0 

4.7 

6.7 

1.0 

6.2 

7.8 

5.0 

7.1 

1.0 

6.0 

7.1 

4.8 

6.8 

1.0 

6.6 

7.7 

5.2 

7.5 

1.0 

7.2 

8.5 

5.8 

8.2 

1.0 

6.9 

8.2 

5.5 

7.9 

1.0 

7.0 

8.8 

5.6 

8.0 

1.0 

7.1 

8.4 

5.7 

8.1 

1.0 

7.0 

8.8 

5.6 

8.0 

1.0 

7.8 

8.6 

5.8 

8.8 

1.0 

7.8 

8.6 

5.8 

8.8 

1.0 

7.4 

8.7 

5.9 

8.4 

1.0 

7.8 

8.6 

5.9 

8.3 

1.0 

7.8 

8.6 

5.8 

8.8 

1.0 

7.8 

8.6 

5.8 

«.8 

1.0 

7.6 

8.9 

6.0 

8.6 

1.0 

7.2 

8.5 

5.7 

8.8 

1.0 

7.2 

8.5 

6.7 

8.2 

1.0 

7.2 

8.5 

5.6 

8.1 

1.0 

7.1 

8.6 

5.6 

8.1 

1.0 

6.7 

8.0 

5.2 

7.6 

1.0 

7.1 

8.4 

5.5 

8.0 

1.0 

6.9 

8.2 

5.4 

7.8 

1.0 

6.6 

7.9 

5.1 

7.5 

1.0 

6.4 

.      7.6 

5.0 

7.2 

1.0 

6.0 

7.2 

4.7 

6.8 

1.0 

5.5 

6.6 

4.3 

6.2 

1.0 

5.1 

6.1 

4.0 

5.8 

1.0 

5.0 

6.0 

3.9 

5.7 

1.0 

4.1 

4.9 

8.2 

4.7 

1.0 

4.0 

4.8 

3.1 

4.5 

1.0 

4.0 

4.7 

3.1 

4.5 

1.0 

4.2 

6.0 

8.3 

4.7 

1.0 

LWQ. 


feet. 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

■ 

0.2 
0.8 
0.8 
0.2 
0.2 

0.2 
0.2 
0.1 
0.1 
0.1 

0.1 
0.4 
0.4 
0.5 
0.5 

0.5 
0.5 
0.5 
0.6 
0.6 
0.6 


0. 
0. 
0. 
0. 
0. 


0.6 
0.6 
0.6 
0.6 
0.6 


0.5 
0.5 
0.5 
0.5 
0.6 

0.5 
0.4 
0.4 
0.4 
0.4 

0.4 
0.3 
0.3 
0.3 
0.3 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


0.6 


h.  fH. 


881 
827 


Tropic 
range. 


feet. 
0.8 
0.8 
0.9 


0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.7 
0.6 
0.5 

0.5 
1.0 
1.1 
1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.0 
1.0 
1.0 
1.0 


Predic- 
tions. 


feet. 
1.6 
1.5 
1.4 


L4 
1.8 
1.2 
L8 
1.6 

1.4 
1.8 
1.6 
1.4 
1.2 

1.1 
1.0 
0.7 
0.6 
0.4 

0.4 
2.2 
2.7 
2.8 
8.0 

8.1 
8.0 
8.8 
8.6 
8.5 
8.6 

8.6 
8.6 
8.6 
8.6 
8.7 
8.7 


8.7 
8.6 
8.8 
8.6 
&6 


8.6 
8.6 
8.4 
8.5 
8.4 

8.8 
8.2 
8.0 
2.8 
2.6 

2.5 
2.1 
2.0 
2.0 
2.1 


Tropic 
LLW. 


feet. 
1.6 
1.5 
1.4 


1.5 
1.4 
1.8 
L8 
1.7 

1.5 
1.9 
1.7 
1.5 
L8 

L2 
1.1 
0.7 
0.6 
0.4 

0.4 
2.4 
2.9 
8.0 
8.2 

8.8 

8.2 
8.6 
8.9 
8.8 
8.8 

8.9 
8.8 
8.9 
8.9 
4.0 
4.0 


4.0 
8.9 
4.1 
8.9 
8.9 


8.8 
8.8 
8.6 
8.7 
8.6 

8.5 
&4 
8.2 
8.0 
2.8 

2.7 
2.2 
2.1 
2.1 
2.2 


Varia- 
tion of 
the  com- 


West. 

o 

12.0 
11.5 
11.0 


U.0 
11.0 
U.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
10.5 
10.5 
10.6 

10.5 
10.5 
10.5 
10.5 
10.6 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 


10.0 
10.0 
10.0 
10.0 
10.0 


9.5 
9.6 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 


856 


TABLE  3.— TIDAL  DIFFERENCES 


a 


1 

2 
S 


4 
5 
6 
7 
S 

9 
10 
11 
12 
18 

14 
15 
16 
17 
18 

19 
20 
21 
22 
28 

24 
25 
26 
27 
28 


84 
85 
86 
37 

88 


89 
40 
41 
42 
43 

44 
45 
46 
47 

48 

49 
50 
51 
52 
53 

54 
55 
56 
57 
58 


59 
60 
61 
62 
63 


Station. 


NORTH  AMERICA  (East 
Coast)— Oontinued. 

NEW  YORK— continued. 

Harlem  River. 

East  110th  street,  New  York  City. 

HighBrldee 

Kings  Bridge 


Long  Mand  Sounds  south  aide. 

WiLLETB  Point 

Hewletts  Poin  t 

Execution  Rocks  Light 

GienorMosquitoCove,HempeteadH. 
Oyster  Bay 


Cold  Spring  Harbor,  Oyster  Bay. 

Huntington  Harbor 

Northport  Harbor 

Nissequogue  River 

Stony  Brook 


Stratford  Shoal  Light . . , 
Port  Jeflferson  Entrance 

Port  Jefferson 

Setauket , 

Conscience  Bay 


Herod  Point 

Jacob  Point 

Duck  Pond  Point. . . 
Horton  Point  Light 
Truman  Beach 


Orient  Point 

Little  Gull  Island  Light 

West  Harbor,  Fishers  Island 

Gardiners  Point  Light 

Orient  Harbor 


29     Qreenport 

80  Southold  Landing. 

81  Cutchogue  Harbor. 

82  Jamesport 

83  Sag  Harbor 


Cedar  Island  Light. . . 
Acabonack  Harbor . . . 

Napeague  Harbor 

Fort  Pond  Bay 

Montauk  Point  Light 


Long  Island,  south  side. 

Amagansett  Life-Saving  Station. . . 

Mecox  Life-Saving  Station 

Southampton  Life-Saving  Station. 
Shinnecock  Life-Savlng  Station. . . 
Quogue  Life-Saving  Station 


Moriches  Life-Saving  Station. . 
Bell  port  Life-Saving  Station. . , 

Bellport,  Great  South  Bay 

Patcnogue.  Great  South  Bay. . . 
Lone  Hill  Life-Saving  Station. 


Fire  Island  Inlet,  Great  South  Bay. 

Babylon.  Great  South  Bay 

Gilgo  Inlet,  Great  South  Bay 

Jones  Inlet,  Hempstead  Bay 

E.  Rockaway  Inlet,  Hempstead  Bay. 

Barren  Island,  Rockaway  Inlet 

Holland  Landing,  Jamaica  Bay — 

Norton  Point.  Jamaica  Bay 

r>anarsie,  Jamaica  Bay 

Coney  Island 

Statcn  Island. 


Elm  Tree  Beacon 

Great  Kills 

Princess  Bay  Light 

Great  Beds  Light 

Tottenvllle,  Arthur  Kill. 


Geographic  position. 


Lati- 
tude. 


North. 
o    / 

40  47 
40  51 
40  52 


40  48 
40  50 
40  63 
40  51 
40  52 

40  62 
40  54 
40  54 
40^54 

40  55 

41  04 
40  58 
40  57 
40  56 
40  57 

40  67 

40  69 

41  02 
4105 
41  08 

41  10 
41  12 
41  16 
41  09 
41  Oft 

41  06 
41  04 
41  00 

40  66 
4100 

41  02 
41  01 
41  00 
4108 
41  04 


40  58 
40  54 
40  52 
40  51 
40  48 

40  46 
40  43 
40  45 
40  45 
40  40 

40  38 
40  41 
40  37 
40  86 
40  36 

40  35 
40  35 
40  38 
40  38 
40  34 


40  84 
40  82 
40  80 
40  29 
40  31 


Longitude. 


Arc. 


Time. 


Weai. 


73  56 
78  66 
73  65 


78  47 
73  45 
73  44 
73  89 
73  81 

73  28 
78  26 
73  21 
73  13 
73  09 

78  06 
73  05 
78  04 
73  06 
78  07 

72  60 
72  39 
72  31 
72  27 
72  19 

72  14 
72  06 
72  00 
72  09 
72  18 

72  21 
72  25 
72  27 
72  84 
72  17 

72  16 
72  08 
72  03 
71  58 
7161 


72  07 
72  18 
72  23 
72  28 
72  36 

72  43 
72  56 

72  56 
78  01 

73  04 

73  14 
73  19 
73  25 
73  82 
73  41 

73  53 
73  49 
73  45 
73  63 
73  69 


74  06 
74  08 
74  13 
74  16 
74  15 


A.  m. 
456 
456 
466 


456 
465 
455 
4  55 
4  54 


4 

4 
4 
4 
4 

4 
4 
4 
4 

4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


54 
64 
63 
63 
53 

52 
62 
52 
62 
62 

61 
51 
60 
50 
49 

49 
48 
48 
49 
49 

49 
60 
60 
60 
49 

49 
49 
48 
48 
47 


48 
49 
50 
50 
50 


Standard  port  for 
reference. 


4  61 
4  62 
4  52 
4  52 
4  52 


53 
53 
64 
54 


4  55 


4 

4 
4 
4 
4 


56 
55 
55 
56 
56 


4  66 
4  67 

4  67 
4  57 
4  57 


Name. 


New  York... 
New  York . . . 
New  York... 

WiUetB  Point 
Wllleta  Point 
Willets  Point 
Wlllets  Point 
Willets  Point 

Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
WilleU  Point 

Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 

Willets  Point 
Willets  Point 
Willets  Point 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  Ix>ndon 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 

Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook . 
Sandy  Hook. 
Sandy  Hook. 

Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Page. 


86 
85 
86 


81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
77 
77 

77 
77 
77 
77 
77 

77 
77 
77 
77 
77 

77 
77 
77 
77 
77 


77 
77 

77 
77 
77 

77 
77 
77 
77 
77 

77 
77 
89 
89 
89 

89 
89 
89 
89 
89 


89 
89 
89 
89 
89 


Tidal  differences. 


Time. 


HW. 


LW. 


Timemeridian^ 
7S°W. 


h.  m. 
+2  11 
+2  21 
+0  66 


000 
000 
000 
000 
-0  03 

-0  02 
-0  04 
-0  04 
-0  06 
+0  14 

-0  09 
-0  06 
+0  29 
+0  58 
+108 

-Oil 
-0  18 
-0  17 
+127 
+106 

+0  36 
000 
+0  06 
+0  26 
+0  66 

+0  69 
+1  48 
+2  01 
+2  47 
+1  06 

+0  42 
000 
-Oil 
-0  86 
-1  07 


-1  16 
-126 


-1 
-1 
-1 

-1 
-1 
+1 
+1 
-1 


80 
86 
42 

47 
62 
33 
16 
67 


-2  02 
+0  29 
-0  12 
-0  07 
000 

+0  07 
+0  42 
+1  09 
+0  45 
000 


+0  03 
+0  02 
+0  05 
+0  07 
+0  11 


ht  fn. 
+1  46 
+2  05 
+100 


OQO 
-0  06 
-0  18 
-0  16 
-0  17 

-0  16 
-0  24 
-0  24 
-0  26 
-0  04 

-0  29 
-0  26 
+0  21 
+0  69 
+1  86 

-0  86 
-0  42 
-0  48 
+1  05 
+0  48 

+0  12 
-0  26 
-0  03 
+0  06 
+0  88 

+0  43 
+1  82 
+1  48 
+2  42 
+0  61 

+0  81 
-0  08 
-0  26 
-0  60 
-1  28 


-1 

-1 


38 
44 


-147 


-1 
-1 


60 
64 


-1  57 
-2  01 
+124 
+107 
-2  04 

-2  05 
+0  25 
-0  09 
-0  04 
+0  01 

+0  12 
+0  82 
+1  20 
+0  48 
-0  12 


+0  08 
+0  06 
+0  09 
+0  18 
+0  22 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feeL 
+L6 
+L6 
-0.1 


0.0 
0.0 

+0.1 
0.0 

+0.1 

+0.4 
+0.4 
+0.1 
-0.2 
-1.1 

-0.6 
-LO 
-0.6 
-0.7 
-2.2 

-1.8 
-2.8 
-2.7 
+L6 
+0.9 

+0.2 
0.0 
0.0 

+0.2 
0.0 

-0.1 

0.0 

-0.2 

-0.1 

0.0 

+0.1 
+0.2 
0.0 
-0.3 
-0.5 


-0.3 
-0.2 
-0.1 
0.0 
+0.2 

+0.4 
+0.6 
-1.4 
-1.6 
+0.8 

-0.6 
-L8 
-1.1 
-0.9 
-0.6 

-0.4 
-0.4 
-0.7 
-0.2 
0.0 


+0.2 
+0.4 
+0.6 
+0.6 
+0.6 


feeL 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 

ranges. 


L25 
1.36 
0.98 


LOO 
1.00 
1.01 
1.00 
1.01 

1.06 
1.06 
1.01 
0.97 
0.86 

0.92 
0.86 
0.92 
0.90 
0.69 


0.0 

0.82 

0.0 

0.68 

0.0 

0.G2 

0.0 

1.60 

0.0 

1.36 

0.0 

1.06 

0.0 

1.00 

0.0 

1.00 

0.0 

1.08 

0.0 

1.00 

0.0 

a96 

0.0 

1.00 

0.0 

a92 

0.0 

0.96 

0.0 

1.00 

0.0 

1.01 

0.0 

1.08 

0.0 

1.00 

0.0 

0.% 

0.0 

0.80 

0.0 

a80 

0.0 

a92 

0.0 

a96 

0.0 

1.00 

0.0 

1.06 

0.0 

1.16 

0.0 

1.24 

0.0 

0.44 

0.0 

0.40 

0.0 

1.82 

0.80 
0.48 
0.77 
0.81 
0.87 

0.91 
0.91 
0.85 
0.96 
1.00 


1.04 
1.09 
1.13 
1.13 
1.13 
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Interyal. 

Bange  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  §ea  level 
above  plane  of— 

Varia- 

■ 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

W 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

'A 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wett. 

A.  m. 

A.  m. 

A.  m. 

h,  fit. 

feel. 

/eel. 

feet. 

feeL 

feet 

feeL 

h,  fn. 

feet. 

feet. 

feet. 

o 

1 

10  15 

860 

.10  12a 

4085 

6.6 

6.6 

4.8 

6.2 

1.0 

0.8 

1.0 

2.8 

2.9 

9.5 

2 

10  25 

4  10 

10  22a 

4235 

6.0 

7.2 

4.6 

6.7 

1.0 

0.8 

1.0 

8.0 

8.1 

9.5 

3 

900 

806 

8  57a 

8186 

4.3 

6.2 

3.4 

4.8 

1.0 

0.8 

1.0 

2.2 

2.8 

9.6 

4 

1109 

522 

11  05a 

5806 

7.2 

8.6 

5.7 

8.2 

1.0 

0.6 

9  11 

1.1 

8.6 

4.0 

9.5 

5 

1109 

5  14 

U06a 

6225 

7.2 

8.6 

5.8 

8.3 

1.0 

0.6 

1.1 

8.6 

4.0 

9.6 

6 

1109 

509 

1106a 

6  175 

7.8 

8.6 

6.8 

8.3 

1.0 

0.6 

1.1 

8.6 

4.0 

9.5 

7 

1109 

506 

1106a 

6  145 

7.2 

8.5 

6.8 

8.3 

1.0 

0.6 

1.1 

8.6 

4.0 

10.0 

8 

1107 

606 

1108a 

6  145 

7.8 

8.6 

6.8 

8.8 

1.0 

0.6 



1.1 

8.6 

4.0 

10.0 

9 

1106 

607 

1104a 

6  155 

7.6 

9.0 

6.1 

8.7 

1.0 

0.6 

1.1 

8.8 

4.1 

10.0 

10 

1106 

460 

11  02a 

5  075 

7.6 

9.0 

6.1 

8.7 

1.0 

0.6 

1.1 

8.8 

4.1 

10.0 

11 

1107 

600 

1108a 

5065 

7.3 

8.6 

6.8 

8.8 

1.0 

0.6 

1.1 

8.6 

8.9 

10.0 

12 

1105 

460 

1101a 

5  075 

7.0 

8.8 

6.6 

8.0 

1.0 

0.6 

.«••••«• 

1.1 

8.6 

8.8 

10.0 

13 

11  25 

620 

1121a 

6285 

6.1 

7.2 

4.9 

7.0 

1.0 

0.6 

1.1 

8.0 

8.2 

10.0 

14 

1108 

456 

10  59a 

6065 

6.6 

7.8 

6.8 

7.6 

1.0 

0.6 

1.1 

8.8 

8.6 

10.0 

15 

1106 

600 

11  02a 

6  115 

6.2 

7.8 

6.0 

7.1 

1.0 

0.6 

1.1 

8.1 

8.8 

10.0 

16 

1141 

546 

1187a 

5585 

6.6 

7.8 

5.3 

7.5 

1.0 

0.6 

1.1 

8.8 

8.6 

10.0 

17 

12  10 

624 

12  06a 

6  875 

6.6 

7.6 

6.2 

7.4 

1.0 

0.6 

1.1 

8.2 

8.4 

10.0 

18 

12  20 

700 

12  16a 

7  145 

6.0 

5.9 

4.0 

6.7 

1.0 

0.4 

1.1 

2.6 

2.7 

10.0 

19 

1102 

450 

10  58a 

6065 

6.9 

7.0 

4.7 

6.7 

1.0 

0.6 

1.1 

8.0 

8.2 

10.6 

20 

1100 

444 

10  56a 

5005 

4.9 

6.8 

4.0 

6.6 

1.0 

0.4 

1.1 

2.6 

2.7 

10.6 

21 

10  57 

489 

10  63a 

4565 

4.5 

6.8 

8.6 

6.1 

0.9 

0.4 

1.0 

2.2 

2.4 

10.6 

22 

10  51 

488 

10  46a 

4505 

4.0 

4.7 

3.2 

4.6 

0.9 

0.8 

0.9 

2.0 

2.1 

10.6 

23 

10  80 

4  17 

10  15a 

4865 

8.4 

4.0 

2.7 

8.8 

0.9 

0.8 

0.9 

1.7 

1.8 

11.0 

24 

10  00 

841 

956a 

4005 

2.7 

8.2 

2.2 

8.1 

0.9 

0.2 

0.9 

1.4 

1.5 

11.0 

25 

926 

804 

9  21a 

8285 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

11.0 

26 

9  81 

827 

926a 

8  475 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

11.0 

27 

950 

885 

9  45a 

8555 

2.7 

3.2 

2.2 

3.1 

0.9 

0.2 

0.9 

1.4 

1.5 

11.0 

28 

10  20 

402 

10  15a 

4225 

2.6 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

10.6 

29 

10  24 

4  12 

10  19a 

4  825 

2.4 

2.8 

1.9 

2.7 

0.9 

0.2 

0.9 

1.2 

1.8 

10.6 

SO 

11  12 

600 

11  07a 

6205 

2.5 

8.0 

2.0 

2.9 

0.9 

0.2 

0.9 

1.8 

1.4 

10.6 

81 

1126 

5  16 

11  20a 

5365 

2.3 

2.8 

1.9 

2.7 

0.9 

0.2 

0.9 

1.2 

1.3 

10.6 

82 

12  11 

6  10 

12  06a 

6305 

2.4 

2.8 

1.9 

2.7 

0.9 

0.2 

0.9 

1.2 

1.3 

10.0 

83 

10  30 

420 

10  26a 

4405 

2.6 

2.9 

2.0 

2.8 

a9 

0.2    

0.9 

1.2 

1.8 

10.5 

84 

10  07 

400 

10  02a 

4205 

2.6 

3.1 

2.1 

8.0 

0.9 

0.2 

0.9 

1.8 

1.4 

10.5 

86 

925 

8  21 

920a 

3  415 

2.7 

8.1 

2.1 

3.0 

0.9 

0.2 

0.9 

1.3 

1.4 

11.0 

86 

9  15 

806 

9  10a 

8255 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

11.0 

37 

860 

2  40 

845a 

3005 

2.2 

2.6 

1.8 

2.6 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

88 

820 

208 

8  15a 

2285 

2.0 

2.4 

1.6 

2.3 

0.8 

0.2 

0.8 

1.0 

1.1 

11.0 

89 

8  10 

lea 

805a 

2  125 

2.2 

2.6 

1.7 

2.5 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

40 

800 

146 

765a 

2065 

2.3 

2.8 

1.8 

2.7 

0.8 

0.2 

0.8 

1.2 

1.8 

10.6 

41 

754 

141 

7  49a 

2  015 

2.4 

2.9 

1.9 

2.8 

0.8 

0.2 

0.8 

1.2 

1.8 

10.5 

42 

748 

138 

748a 

1  675 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.3 

10.5 

43 

7  42 

184 

788a 

1535 

2.7 

8.2 

2.1 

8.0 

0.9 

0.2 

0.9 

1.8 

1.4 

10.5 

44 

736 

180 

732a 

1485 

2.9 

3.4 

2.3 

8.2 

0.9 

0.2 

• 

0.9 

1.4 

1.6 

10.0 

45 

730 

1  26 

726a 

1  435 

8.1 

8.6 

2,4 

8.4 

0.9 

0.2 

0.9 

1.5 

1.6 

10.0 

46 

10  55 

450 

10  48a 

5  155 

1.1 

1.4 

0.9 

1.8 

0.6 

0.1 

0.6 

0.6 

0.6 

10.0 

47 

10  88 

433 

10  30a 

4  635 

1.0 

1.1 

0.8 

1.1 

0.6 

0.1 

0.6 

0.6 

0.5 

10.0 

48 

7  25 

1  22 

7  21a 

1  405 

8.3 

8.9 

2,6 

8.7 

0.9 

0.2 

0.9 

1.6 

1.7 

10.0 

49 

7  19 

120 

7  16a 

1  375 

2.0 

2.3 

1.5 

2.2 

0.8 

0.2 

0.8 

1.0 

1.1 

10.0 

50 

950 

850 

9  14a 

4  105 

1.2 

1.4 

0.9 

1.3 

0.6 

0.1 

0.6 

0.6 

0.6 

10.0 

51 

725 

120 

7  27a 

1  345 

3.6 

4.2 

2.8 

4.0 

1.0 

0.2 

1.0 

1.8 

1.9 

9.5 

52 

780 

1  26 

7  22a 

1  3»5 

8.8 

4.5 

3.0 

4.2 

1.0 

0.2 

1.0 

1.9 

2.0 

9.5 

58 

786 

129 

733a 

1  485 

4.1 

4.9 

3.2 

4.6 

1.0 

0.2 

1.0 

2.0 

2.1 

9.5 

54 

742 

115 

789a 

1  295 

4.3 

6.2 

8.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

9.5 

55 

818 

200 

8  15a 

2  145 

4.8 

6.1 

3.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

9.5 

56 

845 

248 

8  42a 

3025 

4.0 

4.8 

3.2 

4.4 

1.0 

0.2 

1.0 

2.0 

2.1 

9.5 

57 

820 

2  15 

8  17a 

2295 

4.5 

5.4 

8.6 

6.0 

1.0 

0.2 

1.0 

2.3 

2.4 

9.5 

58 

785 

1  15 

732a 

1  295 

4.7 

6.5 

8.7 

5.1 

1.1 

0.2 

1.1 

2.3 

2.4 

9.5 

59 

738 

185 

7  35a 

1495 

4.9 

6.9 

3.8 

6.4 

1.0 

0.3 

1.0 

2.4 

2.5 

9.0 

60 

786 

1  82 

7  3Sa 

1465 

5.1 

6.1 

4.0 

5.6 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

61 

789 

185 

7  36a 

1  495 

5.3 

6.4 

4.1 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

62 

741 

1  89 

7  38a 

1  535 

5.3 

6.4 

4.1 

6.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

68 

1 

745 

1  48 

7  42a 

2  025 

5.3 

6.4 

4.1 

6.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

858 


TABLE  3.— TIDAL  DIFFERENCES 


1 

1 

9 

1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
32 
88 
34 
85 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

Station. 

Geographio  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Bado 
of     . 
ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

NORTH  AMERICA  (Bast 
Ck>ABT)— <^ntinued. 

NKW  YORK— continued. 

Staten  J«2and— Continued. 

RossyiUe.  Arthur  Kill 

North. 
o    / 

40  33 
40  36 
40  88 
40  39 
40  36 

40  86 
40  37 
40  88 
40  40 
40  42 

40  42 
40  48 
40  48 
40  45 
40  46 

40  47 
40  49 
40  50 
40  51 
40  53 

40  56 

41  01 
4105 
41  10 
41  12 

41  17 
41  24 
41  30 
41  35 
41  42 

41  47 
4155 

42  04 
42  13 
42  15 

42  21 
42  27 
42  82 
42  89 
42  44 

40  39 
40  39 
40  42 
40  44 
40  52 
40  51 
40  53 

40  29 
40  29 
40  27 
40  26 
40  27 

We 

o     / 

74  13 
74  12 
74  09 
74  06 
74  03 

74  00 
74  02 
74  02 
74  01 
74  01 

74  01 
74  02 
74  01 
74  02 
74  01 

73  59 
73  58 
73  57 
73  57 
73  55 

73  54 
73  53 
73  52 
78  52 
73  58 

73  56 

73  57 

74  00 
73  57 
73  56 

73  57 
78  58 
73  55 
73  51 
73  48 

73  48 
73  47 
73  45 
73  45 

73  42 

74  10 
74  11 
74  08 
74  10 
74  07 
74  02 
74  02 

74  26 
74  16 
74  12 
74  05 
74  00 

A.  m. 
4  57 
4  57 
4  57 
456 
456 

456 
456 
456 
556 
456 

456 

456 
456 
456 
456 

456 
456 
456 
456 
456 

456 
456 
455 
4  55 
456 

4  56 
4  56 
4  56 

456 
4  56 

456 
456 
456 
4  55 
4  55 

455 
455 
4  55 
4  55 
455 

4  57 
4  57 
4  57 
4  57 
456 
4  56 
466 

458 
4  57 
4  57 
4  56 
4  56 

Sandy  Hook 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

NewYork 

New  York 

NewYork 

NewYork 

NewYork 

NewYork 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

89 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 

85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 
85 
85 

89 
89 
89 
89 
89 

Timem 
7BP 

A.  m. 
+  086 
+  0  19 
+  006 

-  008 

-  021 

-  0  W 

-  0  21 

-  0  15 

-  008 
000 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

+  020 
+  0  28 
+  0  31 
+  036 
+  045 

+  056 
+  1  17 
+  1  32 
+  150 
+  202 

+  224 
+  802 
+  839 
+  407 
+  486 

+  4  51 
+  5  21 
+  6  56 
+  640 
+  655 

+  7  27 
+  8  11 
+  858 
+  954 
+11  25 

+  0  17 
+  023 
+  038 
+  058 
+  141 
+  126 
+  1  86 

+  0  49 

+  008 

+  005 

000 

000 

W.       ' 

K,  vi, 
+  048 
+  028 
+  0  11 

-  0  15 

-  025 

-  085 

-  026 
-0  18 

-  009 
000 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

+  020 
+  028 
+  0  31 
+  0  37 
+  046 

+  100 
+  1  21 
+  139 
+  206 
+  221 

+  2  51 
+  8  81 
+  4  01 
+  422 
+  450 

+  509 
+  635 
+  6  06 
+  6  54 
+  7  10 

+  756 
+  854 
+  950 
+1105 
+18  04 

+  024 
+  034 
+  035 
+  109 
+  205 
+  148 
+  200 

+  133 
+  0  16 
+  0  14 
+  004 
000 

Mean 
Wc 

feeL 

+0.6 

+0.6 

+0.1 

+0.1 

+0.2 

+0.4 

+0.2 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.2 

-0.2 
-0.2 
-0.8 
-0.3 
-0.4 

-0.5 
-0.7 
-0.8 
-LO 
-LI 

-L8 
-L6 
-L7 
-L5 
-L3 

-LI 
-0.7 
-0.3 
-0.2 
-0.2 

-0.5 
-1.1 
-L7 
-2.0 
-2.1 

+0.2 
+0.2 
+0.8 
+0.6 
-LI 
+0.8 
+0.8 

+L8 
+0.6 
+0.6 
+0.1 
0.0 

\Law 

Jer. 

feeL 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

ao 

0.0 

ao 

0.0 
0.0 
0.0 
0.0 
0.0 

MS 

1.14 
L02 
1.02 
L05 

L09 
L05 
1.02 
LOO 
1.00 

LOO 
0.99 
0.99 
0.96 
0.96 

0.96 
0.94 
0.94 
0.93 
0.91 

0.88  ; 
0.84  , 
0.82  ! 
0.78  : 
0.76 

0.70 

0.63! 

0.62 

0.65 

0.71 

0.75 
0.83 
0.93 
0.96 
0.95 

0.89 
0,74 
0.61 
a  55 
0.53 

L05 
1.05 
L07 
1.14 
0.76 
LIS 
LIB 

L2S 
LIS 
LIS 
L02 
LOO 

Ciielaea,  Arthur  Kill 

Port  Richmond,  Kill  van  Kull 

New  Brighton,  Kill  van  Kull 

Fort  liVaaJi worth  Light,  The  Narrows 

New  York  Hari>or. 

Bath,  Gravesend  Bay 

Fort  Hamilton,  The  Narrows 

Bay  Ridsre 

Gowanus  Bay 

New  Yosk,  Qovemors  Island 

NEW  YORK  AND  NEW  JERSEY. 

Hudton  Eiver. 
New  York,  The  Battery 

Jersey  City,  Penn.  R.  R.  Ferry,  N.J. 
New  York.  Desbrosoos  st 

Hoboken,  14th  St..  N.J 

Weehawken,  Day  Point,  N.  J 

New  York.  W.72dst 

General  Grant's  tomb,  122d  st 

Manhattan  Iron  Works,  148d  st 

Fort  Washington  Point 

Snuyten  Duyvll 

Yonkers 

Dobbe  Ferry 

Ossining , 

Havers&aw 

Peeksklll 

West  Point 

Newburgh 

New  Hamburg 

Poughkeepaie 

Hyde  Park 

Rondout  

Tivoli 

Catflklll 

Hudson 

Coxaackie - 

New  Baltimore 

Caiitleton •.. 

Albany 

Troy 

NEW  JERSEY— continued. 

Newark  Bay. 
Shooters  Island.  N.  Y 

Elizabethport 

PaAsaic  Liflfht 

Newark.  Passaic  River 

Passaic.  Passaic  River 

Little  Ferry.  Hackensack  River 

Hackensack,  Hackensack  River — 

Saritan  Bay,  etc. 
New  Brunswick 

South  Amhov t,.t--t-,... 

Keyport 

Port  Monmouth 

Sandy  Hook,  The  Horseshoe 

AND  TIDAL  CONSTANTS. 


35 


Interval. 


1 
2 
8 
4 

6 


6 
7 
8 
9 
10 


U 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

31 
82 
83 
34 
35 

36 
37 
38 
39 
40 


41 
42 
43 
44 
45 
46 
47 


48 
49 
60 
51 
52 


Mean.^ 

HWI. 

LWI. 

Km. 

• 

K.  fti. 

8  10 

2  14 

8  22 

280 

8  11 

2  15 

756 

150 

743 

140 

786 

180 

7  43 

140 

7  49 

147 

766 

156 

804 

206 

806 

207 

809 

2  10 

8  10 

2  11 

8  16 

2  17 

822 

223 

824 

225 

882 

283 

885 

236 

840 

2  42 

849 

2  51 

900 

805 

9  21 

326 

987 

845 

955 

4  11 

10  06 

426 

10  28 

456 

1106 

5  86 

1143 

606 

12  11 

627 

015 

655 

080 

.7  14 

100 

7  40 

185 

8  11 

220 

900 

285 

9  16 

807 

10  02 

3  51 

11  00 

438 

1156 

534 

046 

706 

245 

820 

228 

826 

288 

8  41 

289 

9  01 

8  13 

945 

4  10 

980 

853 

940 

405 

822 

258 

742 

142 

789 

1  40 

7  85 

1  31 

735 

1  27 

Tiopio. 


HHWI. 


A.  m. 
8  07a 
8  19a 
8  08a 
753a 
7  40a 


782a 
740a 
746a 

7  58a 

8  01a 


808a 
806a 
8  07a 
8  13a 
8  19a 

8  21a 
829a 
8S2a 
8  37a 
8  46a 

8  57a 

9  18a 
9  84a 
9  52a 

10  08a 

10  25a 

11  03a 
1140a 

12  08a 
0  125 


275 
575 
325 
175 
325 


3  045 
8  485 

4  355 

5  815 
7025 


8  17a 
8  23a 

8  38a 
858a 

9  42a 
9  27a 
9  37a 


8  19a 
7  89a 
7  86a 
7  82a 
782a 


LLWI. 


A.  ffi. 
2  275 
2  485 
2  285 
2  035 
1  535 


485 
685 
005 
095 
185 


Range  of  tide. 


2205 
2235 
2  245 
2  305 
2  865 

2  385 
2  465 

2  495 
2555 
8045 

3  185 
3  395 
3  685 
4245 
4895 

5095 

5  495 

6  195 
6405 
7085 

7275 
7585 
8245 
9  185 
9295 

10  155 

11  185 

12  095 
0  69a 
258a 


415 
515 
525 


8  265 


4 

4 
4 


235 
065 
185 


3  125 
1  565 
1  545 
1  455 
1  415 


Mean 

^ 

(Mn). 

feet. 

feet. 

5.8 

6.8 

5.0 

6.0 

4.5 

5.4 

4.6 

5.4 

4.6 

5.6 

4.8 

5.7 

4.6 

5.6 

4.5 

6.4 

4.4 

5.8 

4.4 

5.8 

4.4 

5.8 

4.4 

5.2 

4.4 

5.2 

4.3 

5.2 

4.2 

5.1 

4.2 

5.1 

4.2 

5.0 

4.1 

5.0 

4.1 

4.9 

4.0 

4.8 

8.9 

4.7 

8.7 

4.5 

8.6 

4.8 

8.4 

4.1 

8.8 

4.0 

8.1 

8.7 

2.8 

8.8 

2.7 

8.8 

2.9 

8.4 

8.1 

8.7 

8.8 

4.0 

8.7 

4.4 

4.1 

4.9 

4.2 

5.1 

4.2 

5.0 

8.9 

4.7 

8.8 

8.9 

2.7 

8.2 

2.4 

2.9 

2.8 

2.8 

4.6 

5.5 

4.6 

5.5 

4.7 

5.7 

5.0 

6.0 

8.8 

4.0 

5.2 

6.8 

5.2 

6.2 

6.0 

7.2 

5.3 

6.8 

5.3 

6.8 

4.8 

5.7 

4.7 

5.6 

Neap 
(Npf. 


feet. 
4.1 
8.9 
3.5 
8.5 
8.6 


8.7 
8.6 
8.5 
8.5 
8.4 


8.4 
8.4 
8.4 
'8.4 
3.8 

8.3 
3.2 
8.2 
8.2 
8.1 

8.0 
2.9 
2.8 
2.7 
2.6 

2.4 
2.2 
2.1 
2.2 
2.4 

2.6 
2.9 
8.2 
8.3 
3.3 

3.1 
2.5 
2.1 
1.9 
1.8 


3.6 
3.6 
8.7 
8.9 
2.6 
4.1 
4.0 


4.8 
4.2 
4.2 
3.8 
3.7 


Great 

tropic 

(Qc). 


feeL 
5.8 
5.5 
6.0 
5.0 
5.1 


5.2 
5.1 
6.0 
4.9 
4.9 


4.9 
4.8 
4.8 
4.8 
4.7 

4.7 
4.6 
4.6 
4.5 
4.5 

4.3 
4.1 
4.0 
8.8 
8.7 

8.4 
8.1 
8.0 
8.2 
8.5 

3.7 
4.1 
4.6 
4.7 
4.7 

4.4 
8.6 
3.0 
2.7 
2.6 


5.1 
5.2 
5.8 
5.6 
8.7 
5.9 
5.8 


6.5 
5.7 
5.7 
5.1 
5.0 


Tropic  diurnal 
inequality. 


HWQ. 


feeL 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 
0.7 

0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
0.8 
0.6 
0.6 
0.5 


1.0 
1.0 
1.0 
1.0 
0.8 
1.0 
1.0 


LWQ. 


feeL 
0.8 
0.3 
0.8 
0.8 
0.3 


0.8 
0.8 
0.8 
0.8 
0.8 


Tk4»*«i«i  wA«^<>     Mean  eea  level 
Diurnal  wave,  above  planeof- 


0.8 
0.3 
0.8 
0.8 
0.8 

0.8 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.8 
0.8 

0.2 
0.2 
0.2 
0.1 
0.1 


0.8 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 


0.2 
0.2 
0.2 
0.2 
0.2 


Tropic 
HW 

inter- 
vaL 


h,  m. 


Tropic 
range. 


7  02 


7  12 


6  51 


feet. 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.9 
0.9 
0.9 
0.8 

e.8 

0.7 
0.7 
0.6 
0.7 
0.7 

0.8 
0.9 
1.0 
1.0 
1.0 

0.9 
0.8 
0.6 
0.6 
0.6 


1.0 
1.0 
1.0 
1.0 
0.8 
1.0 
1.0 


1.1 
1.1 
1.1 
1.1 
1.0 


Predic- 
tions. 


feet. 
2.6 
2.5 
2.3 
2.3 
2.8 


2.4 
2.3 
2.3 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
1.9 
1.8 
1.7 
1.7 

1.6 
1.4 
L4 
1.4 
1.6 

1.7 
1.8 
2.0 
2.1 
2.1 

2.0 
1.6 
1.8 
1.2 
1.2 


2.8 
2.8 
2.4 
2.5 
1.6 
2.6 
2.6 


8.0 
2.6 
2.7 
2.4 
2.3 


Tropic 
LLW. 


Varia- 
tion of 
thecom- 
pass. 


feeL 

o 

2.7 

9.0 

2.6 

9.0 

2.4 

9.0 

2.4 

9.0 

2.4 

9.0 

2.5 
2.4 
2.4 
2.3 
2.3 


2.8 
2.3 
2.8 
2.8 
2.2 

2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.0 
1.9 
1.8 
1.8 

1.6 
1.5 
1.4 
1.5 
1.7 

1.8 
1.9 
2.2 
2.2 
2.2 

2.1 
1.7 
1.4 
1.8 
1.2 


2.4 

2.4. 

2.5 

2.6 

1.7 

2.7 

2.7 


8.0 
2.6 
2.7 
2.4 
2.3 


West. 


9.0 
9.0 
9.6 
9.5 
9.6 


9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.6 
9.6 
9.6 

9.6 
10.  C 
10.  C 
10.  C 

9.6 

9.6 
9.6 
9.6 
9.6 
9.6 

10.  C 

10.  G 
10. 0 
10.6 

11.  C 

11.  C 
11.  C 
11.  C 
11.6 
11.6 


9.G 
9.G 
9.0 
9.0 
9.5 
9.6 
9.5 


9.0 
9.0 
9.0 
9.0 
9.0 


860 


TABLE  3.— TIDAL  DIFFERENCES 


a 

0 


1 

2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 

15 

16 
17 
18 
19 
20 


21 
22 
28 
24 
2& 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

36 
87 
38 
89 
40 

41 
42 
48 
44 
45 


.46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
67 
58 
59 
60 


Station. 


NORTH  AMERICA  (Eaot 
Coast  )— Con  tlnued. 

VEW  JERSEY — continued. 

OtUercoatt. 


Seabright 

Long  Branch . . 
Asbury  Park... 

Seagirt 

Barnegat  Inlet 


Barnegat  Landing,  Barnegat  Bay.. 
Cedar  Creek  Entrance,  Barnegat  B. 
Island  HeighlB,TomsR.,  BamegatB, 

Kettle  Creek,  Barnegat  Bay 

Little  Egg  Inlet 


Qeographlc  position. 


LaU- 
tude. 


Mullica  R.  Entrance,  Great  Bay. 
Long  Point,  Little  Egg  Harbor.. 

Atlantic  City 

Absecon  Bay 

Great  Egg  Inlet 


Corson  Inlet 

Townsend  Inlet 

Hereford  inlet 

Sewells  Point,  Cold  Spring  Inlet , 
Cape  May  City 


NEW  JEB8ET,  DELAWARE,  AND 
PENN8YLTANIA. 

Delaware  Bay, 


North. 

C      I 

40  22 
40  18 
40  18 
40  08 
89  46 

89  45 
89  52 

39  56 

40  01 
89  80 

89  82 
89  86 
89  22 
89  24 

89  18 

89  12 
89  07 
89  01 
38  57 
38  56 


Cape  May  Light,  N.J 

Cape  Henlopen,  Del 

Lewes  Del  ......  ...........••< 

BroadkiU  Creek  Entrance,  Del. 
Mispillion  Creek  Light,  Del ... . 


88  66 
88  48 
38  47 

88  50 
38  57 

38  59 

89  03 

39  02 
39  12 
89  14 

89  17 
89  24 
89  11 
89  10 
39  03 

39  01 
39  06 
89  09 
39  11 
Fortescue  Beach,  N.  J 39  14 


Brandywine  Shoal  Light,  Del 

Fourteen-Foot  Bank  Light,  Del .... 

Marcys  Landing,  N.  J 

Maurice  River  Light,  N.  J 

Port  Norris,  Maurice  River,  N.  J  ... 

Maurlcetown,  Maurice  River,  N.  J. 

MUlville,  Maurice  River,  N.  J 

Egg:  Island  Light,  N.J 

Cross  Ledge  Light,  N.J 

Murderkill  Creek  Entrance.  Del . . 

Frederica,  Murderkill  Creek,  Del . 

Lebanon,  St.  Jones  Creek,  Del 

Dover,  St.  Jones  Creek,  Del 

Mahon  River  Light,  Del. 


Dona  Landing.  Dona  River.  Del 39  13 

Leipeic  River  Entrance.  Del 1  39  15 

Leipsic,  Leipsic  River,  Del '  89  16 

Ben  Davis  I*omt,  N.  J 

Ship  John  Shoal  Light,  N.  J 


Delavjare  River, 


Cohansey  Light,  N.J 

Greenwich,  Cohansey  Creek,  N.  J. 
Bridgeton.  Cohansey  Creek,  N.  J  . 

Bombay  Hook  Point,  Del 

Bombay  Hook  Light,  Del 


Liston  Point,  Del 

Stony  Point,  N.J 

Reeciy  Island  Quarantine,  Del 

Salem,  Salem  Creek,  N.  J 

Delaware  City,  Del 


New  Castle,  Del 

Deep  Water  Point,  N.J 

Wilmington,  Del 

Edgemoor,  Cherry  Island  Lt.,  Del. 
Marcus  Hook,  Pa 


89  17 
89  18 


89  21 
39  28 
39  26 
39  19 
39  22 

39  25 
39  28 
39  31 
39  34 
39  35 

39  39 
39  42 
39  44 
39  45 
39  49 


Longitude. 


Arc. 


Time. 


Wetl. 


73  58 

73  59 

74  00 
74  02 
74  06 

74  11 
74  08 
74  09 
74  07 
74  18 

74  24 
74  16 
74  25 
74  29 
74  83 

74  89 
74  43 
74  47 
74  62 
74  65 


74  68 
76  05 

75  08 
75  13 
75  19 

75  07 
75  11 

74  66 

75  02 
75  02 

74  68 

75  02 
75  08 
75  14 
75  24 

75  26 
75  28 
75  30 
75  24 
75  10 

75  26 
75  24 
75  29 
75  17 
75  23 


75  22 
75  19 
75  14 
75  26 
75  81 

75  32 
75  31 
75  34 
75  28 
75  35 

75  34 
75  31 
75  32 
75  30 
75  25 


A.  m. 
4  56 
4  66 
4  56 
4  56 
4  56 


Standard  port  for 
reference. 


4 
4 

4 
4 
4 

4 
4 
4 
4 
4 

4 
4 

4 
4 
6 


67 
67 
67 
66 
67 

68 
57 

58 
58 
58 

69 
69 
69 
59 
00 


6 
5 
6 
6 
5 

6 

6 
5 
6 
6 


00 
00 
01 
01 
01 

00 
01 
00 
00 
00 


6  00 
500 
6  01 
6  01 
6  02 

602 
602 

5  02 
602 

6  01 


6 
5 
5 
5 
5 


02 
02 
02 
01 
02 


5  01 
5  01 
5  01 
5  02 
5  02 

502 
5  02 
5  02 
5  02 
502 

5  02 
5  02 
5  02 
5  02 
5  02 


Name. 


Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook. 
Sandy  Hook . 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia 
Philadelphia , 
Philadelphia , 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Page. 


89 
89 
89 
89 
77 

77 
77 
77 
77 
77 

77 
77 
89 
89 
89 

89 
89 
89 
89 
89 


Tidal  differences. 


89 
89 
89 
89 
89 

89 
89 
89 
89 
93 

93 
98 
93 
93 
93 

93 
93 
93 
93 
93 

98 
93 
93 
93 
93 


98 

98 
93 
93 
93 

93 
93 
98 
93 
93 

93 
98 
93 
93 
93 


Time. 


HW. 


LW. 


Time  meridiant 
IfPW. 


A.  m. 
-  0  10 


0 
0 
0 
1 


14 
17 
15 
28 


-0  01 
+0  86 
+1  45 
+2  82 
-1  86 

-0  42 
+0  16 
+0  06 
+1  04 
+0  08 

+0  03 
000 
-0  02 
+0  06 
+0  19 


+0  29 
+0  84 
+0  38 
+0  46 
+1  08 

+0  69 
+1  13 
+0  89 
+1  16 
-4  46 

-8  66 
-2  26 
-4  63 
-4  47 

-4  68 


-8  69 
3  54 
54 
29 
41 


-2 
-4 
-4 


•4 
-4 


12 
16 
-3  24 
-4  21 
-4  09 


-4  06 

3  85 

-2  36 

-4  00 

3  44 

-8  32 
-3  28 
-3  11 
-2  49 
53 


-2 

-2 
-2 
-2 
-2 
-1 


82 
16 
04 
00 
83 


A.  m. 

-  0  10 

-  0 

-  0 

-  0 

-  1 


14 
17 
14 
89 


-0  07 
+0  28 
+1  45 
+2  58 
+1  49 

-0  80 
+0  26 
+0  04 
+1  16 
000 

-0  08 
-0  06 
-0  09 
000 
+0  10 


+0  17 
+0  28 
+0  29 
+0  41 
+1  10 

+0  67 
+1  15 
+0  81 
+1  20 
-6  43 

-4  33 
-2  45 
-6  00 
-6  62 
-6  07 

-4  41 
-4  81 

-8  11 
-5  29 
-6  44 

-4  58 
-5  12 
-3  46 
-5  17 
-6  08 


-4  67 
-4  17 
-2  62 
-4  51 
-4  29 


-4 

-4 


18 
08 


-8  42 
-2  57 
-3  17 

-2  68 
-2  88 
-2  21 
-2  16 
-1  46 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feO, 
-0.8 
-0.4 
-0.6 
-0.9 
-0.8 

-1.4 
-L5 
-L7 
-1.8 
+0.8 

+0.2 
-0.1 
-0.8 
-0.7 
-0.6 

-0.6 
-0.6 
-0.4 
-0.8 
-0.1 


0.0 
-0.6 
-0.8 
-0.1 
+0.6 

+0.4 
+0.7 
+0.4 
+1.1 
+0.8 

-0.1 
-0.6 
+0.7 
+0.6 
+0.2 

-2.6 
-2.8 
-4.8 
+0.6 
+0.7 

-0.6 
+0.6 
-2.8 
+0.8 
+0.7 


+0.8 
+0.6 
+L2 


•/Brt. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


Ratio 

of 
ranges. 


+0.7 

0.0 

+0.7 

0.0 

+0.7' 

0.0 

+0.6 

0.0 

+0.6 

0.0 

+L1 

0.0 

+0.7 

0.0 

+0.7 

0.0 

+0.7 

0.0 

+0.5 

0.0 

+0.7 

0.0 

+0.6 

0.0 

0.94 
0.91 
0.87 
0.80 
0.89 

0.43 
0.?7 
0.30 
0.28 
1.33 

1.07 
0.94  I 
0.83 
0.84 
0.88 

0.90 
0.90 
0.91 
0.94 
0.97 


LOO 
0.90 
0.93 
0.98 
1.10 

L09 
Llo 
1.09 
L23 
1.06 

0.99 
0.89 
LIS 
LIO 
1.03 

0.51 
0.48 
0.19 
LIO 
1.14 

0.91 
1.12 
0.67 
L15 
L14 


I 


I 


1.14 
L12 
1.24 
1.14 
LIS 

LIS 
L12 
L12 
1.22 
1.13 

LIS 
L14 

LIO 
L14 
1.12 


J 


AND  TIDAL  CONSTANTS. 


361 


5z; 


Interval. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


46 
47 
48 
49 
60 

61 
52 
53 
54 
55 

56 
67 
58 
69 
60 


Mean. 


HWI. 


h.  m. 


25 
21 
18 
20 
50 


9  16 
9  52 

11  02 

12  10 
742 

884 
9  33 

7  89 

8  37 
7  86 


•7 
7 
7 
7 
7 


85 
32 
80 
87 
50 


21 

800 

22 

805 

23 

808 

24 

8  16 

25 

838 

26 

880 

27 

848 

28 

8  10 

29 

8  47 

30 

9  10 

31 

10  00 

32 

11  SO 

S3 

902 

34 

906 

35 

8  66 

36 

955 

37 

10  00 

38 

1100 

39 

925 

40 

9  14 

41 

9  42 

42 

9  88 

43 

10  30 

44 

984 

45 

945 

950 

10  20 

11  20 
954 

10  10 

10  22 
10  26 

10  43 

11  05 
11  01 

11  22 
11  88 
11  50 

11  54 

12  21 


LWI. 


h.  m. 
1  17 
1  13 
1  10 
1  13 
1  48 

8  14 
8  49 
506 
6  15 
1  32 


2 
3 
1 
2 
1 

1 
1 
1 
1 
1 


50 
46 
29 
40 
25 

21 
18 
15 
24 
38 


1  40 
1  46 

1  51 
208 

2  82 


20 
87 
54 
43 


3  20 

480 
6  18 
802 
8  10 
254 


20 
SO 
50 
8  82 
8  18 


4  08 
8  49 

5  15 
8  45 
8  58 


4 
4 
6 
4 
4 


05 
45 
10 
10 
32 


48 
58 
19 
6  04 
5  44 


606 
628 
640 

6  45 

7  16 


Tropic. 


HHWI. 


h.  ffi, 
722a 
7  18a 
7  15a 
7  17a 
7  46a 

9  Ua 

9  47a 

10  57a 

12  05a 

789a 

880a 
928a 

7  86a 

8  83a 
7  33a 


7 
7 
7 
7 
7 


S2a 
29a 
27a 
84a 
48a 


756a 
8  01a 
8  04a 
8  12a 
884a 

826a 

8  39a 
806a 
843a 
906a 

9  56a 
11  26a 

858a 
9  04a 

8  52a 

9  51a 
956a 

10  56a 
9  21a 
9  10a 

938a 
9  84a 
10  26a 
9  30a 
9  41a 


9  47a 

10  17a 

11  17a 
9  51a 

10  07a 

10  19a 
10  23a 
10  40a 
It  02a 

10  58a 

11  19a 
11  85a 
11  47a 

11  51a 

12  18a 


LLWI. 


A.  m. 


315 
276 
246 
286 
016 


3  836 


086 
266 


6366 
1  506 

3086 

4 

1 

2 

1 


066 
476 
596 
436 

886 
856 
316 
406 
496 


1546 
1586 
2  016 
2  116 
2886 


2 
2 
2 
2 


246 
406 
006 
446 


3  18a 

4  24a 
6  10a 

2  58a 

3  04a 
2  50a 


4 
4 
5 
3 
3 


14a 
24a 
40a 
24a 
12a 


8  55a 
8  40a 
5  05a 
3  35a 
8  48a 


3  53a 

4  33a 

5  58a 

3  58a 

4  20a 


4 
4 
5 
5 
5 


36a 
40a 
06a 
50a 
30a 


5  54a 

6  14a 
6  25a 

6  80a 

7  00a 


Range  of  tide. 


Mean 

(Mn). 


feet. 
4.4 
4.8 
4.1 
8.8 
2.2 

1.1 
0.9 
0.7 
0.7 
8.8 

2.6 
2.3 
3.9 
8.9 
4.1 

4.2 
4.2 
4.2 
4.4 
4.6 


4.7 
4.2 
4.4 
4.6 
5.1 

5.1 
5.4 
5.1 
5.8 
5.6 

5.2 
4.7 
5.9 
5.8 
5.4 

2.7 
2.5 
1.0 
5.8 
6.0 

4.8 
5.9 
8.0 
6.0 
6.0 


6.0 
5.9 
6.5 
6.0 
6.0 

5.9 
5.9 
5.9 
6.4 
5.9 

6.0 
6.0 
5.8 
6.0 
5.9 


Spring 
(Sg). 


feeL 
5.3 
6.1 
4.9 
4.5 
2.6 

1.3 
1.1 
0.9 
0.8 
8.9 

3.2 
8.8 
4.7 
4.7 
4.9 

5.0 
5.1 
5.1 
5.8 
5.5 


5.6 
5.0 
5.2 
5.5 
6.1 

6.0 
6.8 
6.0 
6.8 
6.6 

6.1 
5.5 
6.9 
6.8 
6.4 

3.1 
2.9 
1.2 
6.7 
7.0 

5.5 
6.8 
3.4 
6.9 
6.9 


6.9 
6.7 
7.4 

6.8 
6.8 

6.6 
6.6 
6.6 
7.2 
6.7 

6.6 
6.6 
6.4 
6.6 
6.5 


Neap 

(Npf. 


/«d. 
8.5 
8.4 
3.2 
8.0 
1.8 

0.8 
0.7 
0.6 
0.6 
2.6 

2.1 
1.9 
8.1 
3.2 
3.3 

3.4 
3.4 
8.4 
3.5 
3.6 


8.8 
8.4 
3.5 
3.7 
4.2 

4.2 
4.4 
4.2 
4.7 
4.6 

4.3 
3.9 
4.9 
4.8 
4.5 

2.8 
2.1 
0.8 
4.9 
5.0 

4.1 
5.0 
2.6 
5.1 
5.1 


5.2 
5.1 
5.6 
5.1 
5.1 

5.2 
5.2 
5.2 
5.6 
5.2 


Great 

tropic 

(Qc). 


feet 

fed. 

4.8 

1.0 

4.6 

1.0 

4.4 

0.9 

4.1 

0.9 

2.5 

0.7 

1.8 
1.2 
1.0 
0.9 
3.5 

2.9 
2.6 
4.2 
4.3 
4.5 

4.6 
4.6 
4.6 
4.8 
4.9 


6.1 
4.6 
4.7 
4.9 
5.5 

5.5 
5.7 
5.5 
6.1 
6.0 

5.6 
5.1 
6.8 
6.2 
5.8 

3.0 
2.8 
1.2 
6.2 
6.4 

5.2 
6.8 
3.3 
6.4 
6.4 


6.5 
6.3 
6.9 
6.4 
6.4 

6.4 
6.4 
6.3 
6.9 
6.4 


5.4 

6.5 

5.4 

6.5 

5.2 

6.3 

5.4 

6.5 

5.3 

6.4 

Tropic  diurnal 
inequality. 


HWQ. 


0.5 
0.5 
0.4 
0.4 
0.8 

0.7 
0.7 
0.9 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
0.9 
0.9 
0.9 
1.0 

1.0 
1.0 
1.0 
1.1 
1.1 

1.0 
1.0 
1.1 
1.1 
1.0 

0.7 
0.7 
0.4 
1.0 
1.0 

1.0 
1.1 
0.8 
1.1 
1.1 


1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


LWQ. 


feeL 
0.2 
0.2 
0.2 
0.2 
0.1 

0.1 
•  0.1 
0.1 
0.1 
0.1 

oa 

0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.1 
0.3 
0.3 

0.2 
0.3 
0.2 
0.3 
0.3 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.8 

0.3 
0.3 
0.3 
0.3 
0.3 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.  tn. 


Tropic 
range. 


feet. 
1.0 
1.0 
0.9 
0.9 
0.7 

0.5 
0.5 
0.4 
0.4 
0.8 

0.7 
0.7 
0.9 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.0 
1.1 
1.1 
1.1 

0.7 
0.7 
0.5 
1.1 
1.1 

1.0 
1.1 
0.8 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


Mean  oea  level 
above  plane  of — 


Predic- 
tions. 


feet. 
2.2 
2.1 
2.0 
1.9 
1.1 

0.5 
0.5 
0.4 
0.4 
1.6 

1.8 
1.2 
1.9 
2.0 
2.1 

2.1 
2.1 
2.1 
2.2 
2.3 


2.4 
2.1 
2.2 
2.8 
2.6 

2.6 
2.7 
2.5 
2.9 
2.8 

2.6 
2.4 
8.0 
2.9 
2.7 

1.4 
1.2 
0.5 
2.9 
3.0 

2.4 
8.0 
1.5 
8.0 
3.0 


8.0 
3.0 
3.2 
8.0 
3.0 

3.0 
3.0 
2.9 
3.2 
3.0 

3.0 
3.0 
2.9 
3.0 
3.0 


Tropic 
LLW. 


feet. 
2.2 
2.1 
2.0 
1.9 
1.1 

0.6 
0.5 
0.4 
0.4 
1.6 

1.8 
1.2 
1.9 
2.0 
2.1 

2.1 
2.1 
2.1 
2.2 
2.3 


2.4 

2.2 
2.2 
2.4 
2.6 

2.6 
2,7 
2.6 
2.9 
2.9 

2.7 
2.5 
8.1 
3.0 
2.8 

1.4 
1.3 
0.6 
3.0 
8.1 

2.5 
8.1 
1.6 
8.2 
8.1 


3.2 
8.1 
3.4 
3.1 
3.1 

3.1 
3.1 
3.1 
3.4 
3.1 

3.1 
3.1 
3.0 
3.1 
3.1 


Varia- 
tion of 
the  com- 


We9t. 
o 

9.0 
9.0 
9.0 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.0 

8.0 
8.0 
8.0 
8.0 
7.5 

7.5 
7.0 
7.0 
7.0 
7.0 


7.0 
6.5 
6.5 
6.5 
6.5 

6.5 
6.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
7.0 

6.5 
6.5 
6.5 
7.0 
7.0 


?:8 

7.0 
6.5 
6.5 

6.5 
6.6 
6.5 
6.5 
6.5 

7.0 
7.0 
7.0 
7.0 
7.0 
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TABLE  3.— TIDAL  DIFFERENCES 


ii 
§ 


1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


21 
22 


26 
27 
28 
29 
80 


31 
32 
33 
34 
35 

36 
87 


38 
89 

40 
41 
42 

43 
44 
45 
46 

47 


Station. 


NORTH  AMERICA  (East 
CJo  AST)— Continued. 

NEW  JERSEY,  DELAWARE,  AND 

PENNSYLVANIA— continaed. 

Delavxtre  JKive?^— Continued. 

Chester,  Pa 

BIllingBpprt,  N.  J 

Fort  Mifflin,  Pa 

Girard  Point,  Schuylkill  River,  Pa. 
Point  Breeze,  Schuylkill  River,  Pa. 

Grays  Ferry  Bridge,  Sch'lklll  R.,  Pa. 
Falrmount  Brldffe.Schuylklll  R.,  Pa 

League  Island  Navy- Yard,  Pa 

Gloucester,  Mercer  st,N.  J 

Philadelphia,  Washington  ave.,  Pa. 

Philadelphia,  Chestnut  sL,  Pa . . . 

Camden,  Coopers  Point.  N.  J 

Philadelphia,  Cramps  Ship  Yd.,  Pa. 

Bridesburg,  Pa 

Delanco,  Rancocas  Creek,  N.  J 

Centerton.  Rancocas  Creek,  N.  J... 
Mount  Holly,  Rancocas  Creek,  N.  J . 

Burlington,  N.  J 

Bordentown,  N.  J 

Trenton,  N.J 

DELAWARE— continued. 

Ouier  coatt. 

Rehoboth  

Indian  River  Inlet 


MARYLAND. 

Outer  coast. 


23  Fenwick  Island  Light 

24  I  Ocean  City 

25  North  BeachLife^ving  SUttion! 

VIRGINIA. 


Outer  cocuL 

Chincoteague  Inlet \ 

Franklin  City 

Metomkin  Inlet 

Great  Machipongo  Inlet 

Ship  Shoal  Inlet 

Cheaapeake  Bay^  Eastern  Short. 

Cape  Charles  Quaiantine 

Old  Plantation  Light 

Cherrystone  Light 

Naswaddox  Creek 

Pungoteague  Creek 

Watts  Island  Light 

Tangier  Sound  Light 

MARYLAND— continued. 

Giesapeake  Bay,  EaMem  Shore, 

Shelltown,  Pocomoke  River 

Pocomoke,  Pocomoke  River 

Snowhill,  Pocomoke  River 

Janes  Island  Light 

Crisfield,  Little  Annemessez  River 

Solomons  Lump  Light 

Holland  Island  Bar  Light 

Sharkfln  Shoal  Light 

Great  Shoals  Light,  Monie  Bay 

Vienna,  NanUcoke  River 


Geographic  position. 


Lati- 
tude. 


North, 
o    / 

89  60 
39  51 
89  62 
39  54 
39  55 

39  57 
39  58 
39  53 
39  54 
39  56 

39  57 

39  57 
89  58 

40  00 
40  03 

40  00 
40  00 
40  05 
40  09 
40  13 


88  43 
38  87 


88  27 
38  20 
38  12 


37  53 
88  00 
37  41 
37  22 
87  13 


87  06 
37  14 
87  16 
37  28 
87  40 

37  47 
37  47 


37  59 

38  &5 
38  09 
37  58 

37  59 

38  08 
88  04 
38  12 
38  13 
38  29 


Longitude. 


Arc. 


Time. 


We^. 


75  22 
75  16 
75  18 
75  12 
75  12 

75  12 

76  11 
76  11 
76  08 

75  09 

76  08 
75  08 
75  07 
75  04 
74  67 

74  52 
74  48 
74  51 
74  43 
74  46 


75  06 

76  04 


75  03 

75  06 

76  09 


75  25 
75  23 
75  35 
75  43 
75  48 


75  59 

76  03 
76  02 
75  58 
75  50 

75  54 
75  58 


76  38 
75  34 
75  25 
75  55 

75  52 

76  01 
76  06 
75  59 
75  53 
75  49 


A.  m. 
5  01 
5  01 
5  01 
5  01 
5  01 


5 
5 
5 
5 
6 

5 
5 
5 
5 
5 


01 
01 
01 
01 
01 

01 
01 
00 
00 
00 


4  59 
4  59 
4  59 
4  59 
4  59 


600 
500 


500 
500 
5  01 


5 
5 
5 
5 
5 


5 
5 
5 
5 
5 

5 
5 


02 
02 
02 
03 
03 


04 
04 
04 
04 
08 

04 
04 


6 
5 
5 
5 
5 

5 
6 
5 
5 
6 


08 
02 
02 
04 
08 

04 
04 
04 
04 
03 


Standard  port  for 
reference. 


Name. 


Philadelphia 
PhiladelphU 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Sandy  Hook 
Sandy  Hook 


Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Cx)mfort 

Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort, 
Old  Point  Comfort' 
Old  Point  Comfort] 
Old  Point  Comfort 


Pa^e. 


93 
98 
93 
93 
98 

93 
98 
98 
98 
93 

93 
93 
93 
93 
93 

93 
93 
93 
93 
98 


89 
89 


89 
89 
89 


106 
105 
105 
105 
105 


106 
105 
105 
105 
105 

105 
105 


105 
105 
105 
105 
105 

105 
105 
105 
105 

105 


Tidal  differences. 


Time. 


HW. 


LW. 


Ttmemeridiant 
7SP  W, 


h,  m. 
-1  24 
-0  63 
-0  89 
-0  84 
—0  24 

-0  18 
-0  13 
-0  80 
-0  19 
-0  06 

0  00 
+0  08 
+0  08 
+0  29 
+1  01 

+1  28 
+1  58 
+1  82 
+2  25 
+2  58 


+0  80 
+0  25 


+0  17 
+0  10 
+0  06 


-1  17 
+0  46 
-1  13 
-0  59 
-0  50 


-0  40 
-0  15 
-0  11 

+1  03 
+2  12 

+2  59 
+2  59 


+4  05 
+5  28 
+6  43 
+3  59 
+4  02 


+4  20 
+4  23 

+4 

+5 


53 
11 


46  24 


A.  971. 

-1  35 
-1  01 
-0  48 
-0  88 
-0  28 

-0  21 
-0  15 
-0  83 
-0  20 
-0  06 

000 
+0  02 
+0  07 
+0  29 
+1  02 

+1  36 
+2  26 
+1  35 
+2  36 
+8  11 


+0  19 
+0  14 


+0  06 
+0  01 
-0  08 


-1  07 
+1  15 
-1  04 
-0  49 
-0  42 


-0  31 
-0  06 
-0  02 
+1  17 

+2 


30 


+3  18 
+3  18 


+4  48 
+6  07 
+7  22 
+4  20 
+4  86 


+4  44 
+4  49 
+5  19 
+5  44 
+7  03 


Height. 


HW. 


LW. 


iiean  Lovo 
Water, 


feet 

+0.6 

+0.8 

+0.2 

+0.2 

+0.2 

+0.2 

+0.8 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

+0.1 

+0.8 

-1.2 
-4.0 
+0.2 
-0.5 
-LO 


-0.7 
-0.8 


■LO 
■LO 
•LI 


+0.7 
-L6 
+L2 
+L8 
+L7 


+0.8 
-0.2 
-0.2 
-0.7 
-0.8 

-0.8 
-0.9 


-0.1 
+0.8 
+0.6 
-0.7 
-0.6 

-0.8 
-0.9 
-0.8 
-0.1 
+0.5 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


Ratio 

of     I 
ranges. 


0.0 

0.78 

0.0 

0.25 

0.0 

1.03 

0.0 

0.90 

0.0 

0.81 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


1.11 

1.06 
1.04 

LOS  ; 

LOS 

1.04  i 
L05 
1.02 
1.01 
1.00 

1.00 
1.00 
1.00  i 
1-03  I 

1.05  I 


0.97 
L12 
L19 
0.71 
0.75 


0.67 
0.64 
0.88 
0.98 
L20 


0.85 
0.82 


0.79 
0.78 
0.77 


1.26 
0.40 
1.46 
1.T2 
1.C6 


L12 
0.94 
0.92 
0.73 
0.69 

0.69 
0.63 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

1 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Neap 

(Npf. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWl. 

HHWI. 

LLWI. 

, 

WetL 

1 
2 
3 
4 
5 

h.tn, 
006 
0  37 
0  51 
056 
106 

7  27 

8  01 
8  19 
8  24 
834 

A.  m. 
0086 
0  846 
0486 
0586 
1066 

h,  fli. 

7  11a 
745a 
808a 
808a 

8  18a 

feeL 
5.8 
5.6 
5.5 
5.4 
5.4 

feet 
6.8 
6.0 
5.8 
5.8 
5.8 

feet. 
5.4 
5.1 
5.1 
5.1 
5.1 

feeL 
6.8 
6.1 

IS 

5.9 

feeL 
1.0 
1.0 
1.0 
1.0 
1.0 

feet. 
0.8 
0.8 
0.8 
0.8 
0.8 

h,  fit. 

feet, 
1.0 
1.0 
1.0 
1.0 
1.0 

feeL 
2.9 
2.8 
2.7 
2.7 
2.7 

feeL 
8.1 
2.9 
2.9 
2.9 
2.9 

o 

7.5 
7.6 
7.5 
8.0 
8.0 

6 
7 
8 
9 
10 

1  12 
1  17 
100 
1  11 
1  24 

8  41 
8  47 
829 
8  42 
856 

1  096 
1  146 

0  576 
1086 

1  216 

825a 
880a 
8  12a 
8  24a 
888a 

5.5 
5.5 
5.4 
5.3 
5.8 

5.8 
5.9 
6.7 
6.7 
5.6 

5.1 
5.2 
6.0 
4.9 
4.9 

6.0 
6.0 
5.9 
5.8 
6.8 

1.0 
1.0 
1.0 
1.0 
1.0 

0.3 
0.3 
0.3 
0.3 
0.3 

"isw' 

1.0 
1.0 
1.0 
1.0 
1.0 

2.7 
2.8 
2.7 
2.6 
2.6 

2.9 
2.9 
2.8 
2.8 
2.8 

8.0 
8.0 
8.0 
8.0 
8.0 

11 
12 
13 
14 
15 

1  30 
133 

1  89 
200 

2  32 

902 
904 
9  10 
9  32 
10  05 

1276 
1  806 
1  866 
1576 
2296 

8  44a 
8  46a 

8  52a 

9  14a 
9  47a 

5.8 
5.8 
5.8 
5.4 
5.5 

5.6 
5.6 
5.6 
5.8 
5.9 

4.9 
4.9 
4.9 
5.0 
6.1 

5.8 
5.8 
5.8 
5.9 
6.0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.8 
0.8 
0.8 
0.8 
0.8 

14  28 

1.0 
1.0 
1.0 
1.0 
1.0 

2.6 
2.6 
2.6 
2.7 
2.8 

2.8 
2.8 
2.8 
2.8 
2.9 

8.0 
S.0 
8.0 
8.0 

8.0 

16 
17 
18 
19 
20 

1 

• 

300 
830 
804 
8  57 
480 

10  40 

11  80 

10  89 

11  39 

12  15 

2  576 

3  276 

3  016 
8  546 

4  276 

10  22a 

11  12a 

10  21a 
1121a 

11  57a 

4.1 
1.8 
5.4 
4.7 
4.2 

4.4 
1.4 
5.8 
6.1 
4.5 

8.8 
1.2 
5.1 
4.4 
3.9 

4.6 
1.6 
5.9 
6.2 
4.7 

0.8 
0.5 
1.0 
0.9 
0.8 

0.2 
0.1 
0.8 
0.8 
0.3 

0.9 
0.5 
1.0 
0.9 
0.9 

2.0 
0.6 
2,7 
2.4 
2.1 

2.2 
0.7 
2.9 
2.5 
2.2 

8.0 
8.0 
8.0 
8.0  ' 
8.0 

21 

22 

8  01 
766 

1  42 
1  87 

7  59a 
7  54a 

1  566 
1486 

4.0 
8.9 

4.8 
4.6 

8.2 
8.1 

4.8 
4.2 

0.9 
0.9 

0.1 
0.1 

0.9 
0.9 

2.0 
1.9 

2.0 
2.0 

6.0 
6.0 

23 
24 
25 

7  48 
741 
786 

129 
124 
119 

746a 
789a 
784a 

1876 
1  296 
1  216 

8.7 
8.6 
8.6 

4.4 
4.4 
4.8 

8.0 
2.9 
2.9 

4.0 
8.9 
8.9 

0.8 
0.8 
0.8 

0.1 
0.1 
0.1 

■**■***' 

0.8 
0.8 
0.8 

1.8 
1.8 
1.8 

1.9 
1.9 
1.8 

6.0 
6.0 
6.0 

26 
27 
28 
29 
80 

1 

780 
983 
7  34 
7  47 
7  56 

1  11 
883 
1  14 
128 
1  85 

7  28a 
9  81a 
783a 
7  46a 
7  55a 

1  07a 
8  19a 
1  05a 
1  16a 
1  21a 

8.2 
1.0 
8.7 
4.4 
4.2 

8.8 
1.2 
4.4 
5.8 
5.1 

2.6 
0.8 
8.0 
8.5 
8.4 

8.4 
1.3 
3.9 
4.6 
4.4 

0.7 
0.5 
0.7 
0.7 
0.7 

0.1 
0.1 
0.1 
0.1 
0.1 

0.7 
0.5 
0.7 
0.7 
0.7 

1.6 
0.5 
1.8 
2.2 
2.1 

1.6 
0.6 
1.9 
2.2 
2.2 

5.6 
5.5 
6.5 
5.0 
5.0 

31 
32 
S3 
34 
.85 

1 

805 
880 
834 
9  48 
10  58 

145 
2  10 
2  14 
8  83 
4  47 

806a 

8  82a 
886a 

9  51a 
11  02a 

129a 
1  54a 
1  58a 

3  18a 

4  81a 

2.8 
2.4 
2.8 
1.8 
1.7 

8.2 
2.7 
2.7 
2.1 
2.0 

2.4 
2.0 
1.9 
1.5 
1.6 

3.2 
2.7 
2.6 
2.1 
2.0 

0.6 
0.5 
0.5 
0.4 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 

0.6 
0.5 
0.5 
0.4 
0.3 

1.4 
1.2 
1.2 
0.9 
0.9 

1.5 
1.2 
1.2 
1.0 
0.9 

5.0 
5.0 
5.0 
5.0 
5.0 

36 
37 

1 

11  44 
U  44 

534 
584 

1148a 
U  48a 

5  18a 
5  19a 

1.7 
1.6 

2.0 
1.8 

1.5 
1.3 

2.0 
1.8 

0.3 
0.8 

0.1 
0.1 

0.3 
0.3 

0.9 
0.8 

0.9 
0.8 

5.0 
5.0 

88 
39 
40 
41 
42 

026 
150 
305 
0  19 
023 

700 
825 
9  40 
686 
6  52 

0806 
1  546 
8096 
0  246 
0286 

6  45a 

8  10a 

9  25a 
6  21a 
6  87a 

• 

2.4 
2.8 
8.0 
1.8 
1.9 

2.8 
8.2 
8.4 
2.0 
2.2 

2,0 
2.4 
2.5 
1.5 
1.6 

2.6 
8.0 
8.2 
2.0 
2.1 

0.3 
0.3 
0.3 
0.8 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 

0.8 
0.8 
0.3 
0.4 
0.4 

1.2 
1.4 
1.5 
0.9 
0.9 

1.8 
1.4 
1.5 
0.9 
1.0 

5.5 
5.5 
6.0 
5.5 
5.5 

43 
44 

46 
46 
47 

040 

0  43 

1  13 
131 
245 

700 
7  05 
7  85 
800 
920 

0  466 

0  496 

1  196 
1876 

2  516 

6  45a 
650a 

7  20a 
7  45a 
905a 

1.7 
1.6 
2.2 
2.5 
3.0 

1.9 
1.9 
2.6 
2.8 
8.5 

1.4 
1.4 
1.9 
2.1 
2.5 

1.9 
1.9 
2.5 
2.7 
8.3 

0.3 
0.4 
0.3 
0.8 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 

"ii'io' 

0.4 
0.4 
0.4 
0.4 
0.4 

0.8 
0.8 
1.1 
1.2 
1.5 

0.9 
0.9 
1.2 
1.3 
1.6 

5.5 
5.5 
5.6 
5.6 
5.5 
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TABLE  3.— TIDAL  DIFFERENCES 


M 


1 

2 
S 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 


28 
29 
80 
81 
82 

83 
34 
85 
36 
87 

88 
89 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
60 
61 
52 

58 
54 
55 
56 


57 
58 
59 
60 
61 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

MABTLAND— continued. 

Cheaapeake  BaVt  Eattem  Shore— Con. 

Fishing  Point,  Fishing  Bay 

Hooper  Strait  Uffht 

Hooper  Island  Light 

Barren  Island 

Sharps  Island  light 

Choptank  River  Light 

Cambridge,  Choptank  River 

Dover  Ferry,  Choptank  River 

Denton,  Choptank  River 

Oxford,  Tred  Avon  River 

Easton  Point, Tred  Avon  River ... 

Bozman,  Broad  Creek 

Poplar  Island 

Tilghmans  Point,  Eastern  Bay 

St.  Michaels,  Miles  River 

Bloody  Point  Bar  Light 

Love  Point  Light 

Queenstown.  Chester  River 

Chestertown,  Chester  River 

Tolchester  Beach 

Betterton,  Sassafras  River 

Georgetown,  Sassafras  River 

Turkey  Point  Light,  Elk  River 

Town  Point  Wharf,  Elk  River 

Chesapeake,  Back  Greek,  Elk  River 

Elkton  Landing,  Elk  River 

Charlestown,  Northeast  River 

Chuapeake  Bay,  Western  Shore, 

Havre  de  Graces  Susquehanna  River 
Port  Deposit,  Susquehanna  River. . 

Fishing  Battery  Light 

Wilson  Point,  Bush  River 

Pooles  Island  Light 

Battery  Point,  Gunpowder  River. . 
Rowleys  Bar  Point,  Middle  River . 

Rocky  Point,  Back  River 

Seven  Foot  Knoll  Light 

North  Point,  Patapsco  River 

Fort  Carroll,  Patapsco  River 

Fort  McHenrv,  Patapsco  River 

Baltimore,  Fells  Point 

Persimmon  Point,  Magothy  River. 
Sandy  Point  Ught 

Greenbury  Point  Shoal  Light 

Annapolis,  Severn  River 

Bay  Ridge 

Thomas  Point  Shoal  Light 

Ferry  Point,  South  River 

Galloway,  West  River 

Fairhaven ,  Herring  Bay 

Chesapeake  Beach 

Cove  Point  LiKht 

Drum  Point  Light,  Patuxent  River 

Benedict,  Patuxent  River 

Nottingham,  Patuxent  River 

Cedar  Point  Light 

Point  No  Point  Light 

MABYLAND,     VIRGINIA,    AND    DIS- 
TRICT OP  COLUMBIA. 

Potomac  River. 

Point  Lookout  Light,  Md 

Travis  Point,  Coan  River,  Va 

Lynch  Point,  Yeocomlco  River,  Va 
Kinsale,  Yeocomico  River,  Va  — 
Kltts  Point,  St.  Mary  River,  Md... 


Geographic  position. 


LaU- 
tude. 


North. 
o  / 

88  18 
88  14 
38  15 
88  20 
88  38 

38  89 
88  34 
88  45 
38  53 
88  41 

88  46 
88  46 
88  46 
88  52 
88  47 

88  50 

89  03 

88  59 

89  12 
89  18 

89  22 
89  22 
89  27 
89  80 
89  82 

89  86 
89  84 


89  82 
89  36 
89  80 
89  23 
89  17 

89  20 
89  18 
89  15 
89  09 
89  12 

89  18 
89  16 
89  17 
39  03 
39  01 

88  58 
88  58 
88  56 
88  54 
38  57 

88  50 
38  45 
38  41 
88  23 
38  19 

88  30 
38  43 
88  18 
38  08 


38  02 
38  00 
38  03 
38  02 
38  06 


Longitude. 


Arc. 


Time. 


We^, 
h.  m. 


76  01 
76  05 
76  15 
76  16 
76  28 

76  11 
76  04 
76  00 

75  51 

76  10 

76  06 
76  15 
76  23 
76  15 
76  18 

76  24 
76  17 
76  10 
76  04 
76  15 

76  04 

75  58 

76  01 
75  55 
75  49 

75  60 
75  58 


76  05 
76  07 
76  05 
76  16 
76  16 

76  20 
76  23 
76  24 
76  25 
76  27 

76  81 
76  85 
76  85 
76  26 
76  23 

76  27 
76  29 
76  27 
76  26 
76  32 

76  32 
76  33 
76  32 
76  28 
76  25 

76  40 
76  42 
76  22 
76  18 


76  19 
76  28 
76  81 
76  35 
76  25 


5 
5 
5 
5 


04 
04 
05 
05 


506 


5 
5 
5 
5 
5 


05 
04 
04 
03 
06 


504 
506 
506 
506 
505 


506 
505 
505 
04 
05 


6 
5 


5 
5 
5 
5 
5 


04 
04 
04 
04 
06 


608 

504 


5 
5 
5 
5 
5 

5 
5 
5 
5 


04 
04 
04 
05 
05 

05 
06 
06 
06 


506 

506 
506 
5  06 
506 
506 

506 
506 
506 
506 
506 


5 
5 
5 
5 
5 

5 
5 
5 
5 


06 
06 
06 
06 
06 

07 
07 
05 
05 


5 
5 
5 
5 
5 


06 
06 
06 
06 
06 


Standard  port  for 
reference. 


Name. 


Old  Point  Comfort 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Washington 

Washington 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Washington 

Baltimore 

Washington 

Washington 

W'ashington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Washington 

Baltimore 

Baltimore 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Page. 


105 
97 
97 
97 
97 

97 

97 

101 

101 

97 

97 
97 
97 
97 
97 

97 
97 
97 
101 
97 

101 
101 
101 
101 
101 

101 
101 


101 

101 

101 

97 

97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 

97 

101 

97 

97 


105 
105 
105 
105 
105 


Tidal  differences. 


Time. 


HW. 


LW. 


lime  meridian, 

750  W. 


h,  m, 
+5  15 
-5  17 
-5  12 
-4  58 
-8  55 

-8  41 
-8  09 
-2  84 
-109 
-8  84 

-8  03 
-8  24 
-8  18 
-2  55 
-2  86 

-2  50 
-1  12 
-0  48 
-0  85 
+0  19 

+0  22 
+0  58 
+0  84 
+0  52 
+108 


+1 
+1 


09 

07 


+122 
+1  42 
+107 
+1  18 
+0  46 

+0  65 
+0  43 
+0  88 
-0  14 
-0  10 

-0  06 
-0  02 
000 
-1  11 
-1  29 


■1 
1 


-2 


54 
52 
2  10 
2  25 
15 


-2  29 
-3  19 
40 
48 
59 


-3 
-4 
-4 


-3  58 


-4 

-5 
5 


13 
03 
36 


+4  16 
+4  25 

+4  37 
+4  47 
+4  34 


A.  m. 
+5  46 
-5  81 
-5  27 
-5 
-4 


12 
10 


-8  45 
-8  08 
-2  27 
-101 
-8  86 

-2  58 
-8  22 
-8  29 
-8  07 
-2  42 

-8  05 
-1  27 
-0  62 
-0  40 
+0  08 

+0  06 
+0  46 
+0  20 
+0  85 
+0  48 

+0  54 
+0  66 


+1  82 
+1  60 
+107 
+1  08 
+0  80 

+0  48 
+0  29 
+0  28 
-0  29 
-0  18 

-0  06 
-0  02 
000 
-1  26 
-1  45 

-2  11 
-2  09 
-2  26 
-2  41 
-2  30 

-2  87 
-8  84 
-8  55 


-5 
■6 


03 
16 


-8  58 


03 
19 
52 


+4  41 
+4  51 
+5  06 
+5  13 
+5  00 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feet. 
0.0 
+0.5 
+0.4 
+0.4 
+0.1 

+0.2 
+0.5 
-0.8 
-0.7 
+0.3 

+0.5 

+0.4 

0.0 

0.0 

+0.1 

-0.1 
-0.1 
+0.2 
-0.9 
+0.1 

-1.0 
-0.5 
-0.8 
-0.5 
-0.2 

-0.2 
-0.8 


-0.7 
-0.7 
-0.7 
+0.4 
+0.1 

+0.1 

0.0 

0.0 

-0.2 

-0.1 

0.0 

0.0 

0.0 

-0.8 

-0.8 

-0.3 
-0.3 
-0.3 
-0.8 
-0.8 

-0.8 
-0.8 

-a  8 

0.0 
0.0 

+0.6 
-0.8 
+0.1 
+0.2 


■1.2 
-1.1 
■1.0 
-L2 
-LO 


' 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 
ranges. 


1.00 
1.47 
1.38 
1.33 
1.12 

L22 
1.41 
0.71 
0.77 
1.28 

1.41 
1.38 
1.00 
0.97 
1.12 

0.95 
0.91 
1.14 
0.68 
1.12 

0.66 
0.82 
0.73 
0.82 
0.92 

0l92 
0.89 


0.75 
0.75 
0.76 
1.S3 
1.07 

1.07 
1.08 
0.96 
0.81 
a88 

0.98 
0.96 
1.00 
0.71 
0.71 

0.71 
0.74 
0.72 
0.74 
0.78 

0.78 
0.78 
0.78 
a98 
1.03 

1.41 
0.89 
1.06 
L14 


0.53 
0.57 
0.61 
a54 
0.60 


AND  TIDAL  CONSTANTS. 


365 


Interval. 


a 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 


28 
29 
39 
31 
32 

S3 
34 
35 
36 
87 

38 
39 
40 
41 
42 

43 
44 

45 
46 
47 

48 
49 
50 
51 
52 

53 

54 
65 
56 


57 
58 
50 
60 
61 


Mean. 


HWI. 


A.  tn. 


1 
1 
1 
1 
2 


35 
19 
23 
37 
39 


254 

327 
5  19 
645 
3  01 

333 
3  11 
3  21 
340 
3  59 

344 
523 
552 

7  18 
654 

8  15 
8  51 
827 
845 
8  57 

908 
900 


9  15 
985 
900 
53 
21 


7 
7 


7 
7 
7 


80 
17 
12 


6  20 
6  24 

628 
6  32 
634 
523 
505 


4 
4 
4 
4 
4 


40 
42 
24 
09 
19 


4  05 
8  15 
2  54 


1 

1 


46 
85 


2  35 
8  87 
1  32 
0  59 


0 
0 
0 

1 
0 


85 
48 
65 
05 
52 


LWI. 


h.  tn. 
802 


7 
7 


42 
45 
800 
9  01 


927 

10  10 

12  08 

105 

936 

10  16 

950 

9  42 

10  05 

10  30 

10  06 

1145 

12  20 

126 

050 


2  11 
250 
25 
40 
54 


2 
2 
2 


300 
8  00 


885 
855 
8  12 
150 
1  17 


1 
1 
1 
0 
0 

0 
0 
0 


85 

15 
09 
17 
33 

40 
44 
46 


11  45 
11  26 

1100 
11  02 
10  45 
10  30 
10  41 

10  34 
9  87 
9  16 
808 
755 

9  12 
10  24 


7 
7 


58 
20 


56 
05 
17 
27 
14 


Tropic. 


HHWI. 


ht  tn. 


415 
815 
885 
545 


3  015 

3  145 
8  455 
5355 

7  005 

8  215 

3  605 
3285 
8385 

3  575 

4  165 

4045 

5  405 
.  6095 

7855 
7095 

8  275 
0005 
8  375 

8  545 
9065 

9  115 
9085 


9  255 
9445 
9  115 
8055 
7845 

7  435 
7  305 
7  265 
6  375 
6  405 

6435 
6  465 
6485 
5405 
5225 


4 
4 
4 
4 
4 


676 
595 
445 
395 
445 


4305 
8  395 
8  165 
2  045 
1525 

2505 
8  495 
1  495 
1085 


0895 

0  475 
0595 

1  095 
0665 


LLWI. 


Bange  of  tide. 


A.  tn. 
7  47a 
7  27a 
780a 

7  44a 

8  44a 

9  10a 
968a 

11  46a 
0485 
9  19a 

958a 
933a 
9  22a 
9  47a 
9  14a 

936a 

11  10a 

11  50a 

1  005 

0  155 


1 
2 
1 
2 
2 

2 
2 


415 
255 
655 
155 
345 

405 
855 


8  105 
3  355 
2  425 
1  155 
0  865 


005 
465 
435 
005 
165 


0  215 

0245 

0265 

11  25a 

11  06a 

10  40a 
10  42a 
10  20a 
9  57a 
10  11a 

10  09a 
9  17a 
8  58a 
7  54a 
742a 

859a 

10  11a 

7  40a 

7  06a 


642a 

6  51a 

7  03a 
7  13a 
7  00a 


Tropic  diamal 
inequality. 


Mean 

(Mn). 

Spring 

Neap 

(NpJ. 

Great 
tropic 
(Gc). 

fed. 

feet. 

feet. 

feet. 

2.6 

2.9 

2.1 

2.8 

1.7 

2.0 

1.4 

2.0 

1.6 

1.8 

1.8 

1.9 

1.6 

1.8 

1.3 

1.9 

1.8 

1.5 

.   11 

1.7 

1.4 

1.6 

1.2 

1.8 

1.6 

1.9 

1.4 

2.0 

2.0 

2.3 

1.7 

2.4 

2.2 

2.6 

1.8 

2.6 

1.5 

1.7 

1.2 

1.9 

1.6 

1.9 

1.4 

2.0 

1.6 

1.8 

1.8 

1.9 

1.2 

1.3 

1.0 

1.6 

1.1 

1.8 

0.9 

1.6 

1.3 

1.6 

1.1 

1.7 

1.1 

1.8 

0.9 

1.6 

1.1 

1.2 

0.9 

1.6 

1.3 

1.5 

1.1 

1.9 

1.9 

2.2 

1.6 

2.5 

1.3 

1.5 

1.1 

1.9 

1.9 

2.2 

1.6 

2.6 

2.8 

2.7 

2.0 

8.0 

2.1 

2.4 

1.8 

2.8 

2.8 

2.7 

2.0 

8.0 

2.6 

8.0 

2.2 

3.3 

2.6 

8.0 

2.2 

&8 

2.6 

2.9 

2.1 

8.2 

2.1 

2.6 

1.8 

2.8 

2.1 

2.6 

1.8 

2.8 

2.1 

2.6 

1.8 

2.8 

1.5 

1.8 

1.8 

2.1 

1.2 

1.4 

1.0 

1.8 

1.2 

1.4 

1.0 

1.8 

1.2 

1.4 

1.0 

1.8 

1.1 

1.8 

1.0 

1.7 

0.9 

1.1 

0.8 

1.6 

1.0 

•     1.2 

0.9 

1.6 

1.1 

1.3 

1.0 

1.7 

1.1 

L8 

1.0 

1.7 

1.2 

1.8 

1.0 

1.7 

0.8 

0.9 

0.7 

1.8 

0.8 

0.9 

0.7 

1.8 

0.8 

0.9 

0.7 

1.3 

0.9 

1.0 

0.7 

1.8 

0.8 

1.0 

0.7 

1.3 

0.9 

1.0 

0.7 

1.3 

0.9 

1.0 

0.8 

1.3 

0.9 

1.0 

0.8 

1.8 

0.9 

1.0 

0.8 

1.8 

0.9 

1.0 

0.8 

1.3 

1.1 

1.3 

1.0 

1.4 

1.2 

1.4 

1.0 

1.5 

1.6 

1.9 

1.4 

1.9 

2.5 

2.9 

2.1 

2.8 

1.2 

1.4 

1.0 

1.5 

1.3 

1.5 

i:i 

1.6 

1.3 

1.6 

1.1 

1.5 

1.4 

1.7 

1.2 

1.6 

1.5 

1.8 

1.3 

1.7 

1.4 

1.6 

1.1 

1.5 

1.5 

1.7 

1.3 

1.7 

HWQ. 


LWQ. 


Diamal  wave. 


Tropic 
HW 

inter- 
val. 


feeL 

1 

0.3 

0.2 

0.3 

0.2 

0.3 

0.3 

0.8 

0.4 

0.3 

0.4 

0.3 

0.4 

0.3 

0.4 

0.8 

0.4 

0.8 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.6 

0.4 

0.6 

0.4 

0.6 

0.4 

0.6 

0.4 

0.8 

0.3 

0.8 

0.8 

0.8 

0.3 

0.9 

0.3 

1.0 

0.3 

1.0 

0.8 

1.1 

0.3 

1.0 

0.8 

1.0 

0.6 

1.0 

0.8 

1.0 

0.8 

0.9 

0.8 

0.9 

0.8 

0.9 

0.3 

0.9 

0.3 

0.9 

0.8 

0.8 

0.3 

0.8 

0.8 

0.8 

0.3 

0.7 

0.8 

0.7 

0.4 

0.7 

0.4 

0.7 

0.4 

0.7 

0.4 

0.6 

0.4 

0.6 

0.4 

0.6 

0.4 

0.5 

0.4 

0.5 

0.4 

0.6 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

0.3 

0.2 

0.3 

0.2 

0.3 

0.2 

0.3 

0.3 

0.2 

0.3 

0.1 

0.3 

0.1 

0.3 

0.1 

0.3 

0.1 

0.3 

0.1 

A.  m. 


18  86 


19  40 


20  66 


20  28 


21  12 


19  21 


17  14 


Tropic 
range. 


/eet. 
0.4 
0.4 
0.4 
0.5 
0.6 

0.6 
0.6 
0.6 
0.5 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.7 
0.9 
0.9 
0.9 
1.0 

.  1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
0.9 

0.9 
0.9 
0.9 
0.8 
0.8 

0.8 
0.8 
0.8 
0.7 
0.7 

0.7 
0.6 
0.6 
0.6 
0.6 

0.6 
0.5 
0.6 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 


0.3 
0.3 
0.3 
0.8 
0.3 


Mean  sea  level 
above  plane  of— 


Predic- 
tlona. 


/see. 
1.3 
0.8 
0.8 
0.8 
0.6 

0.7 
0.8 
1.0 
1.1 
0.7 

0.8 
0.8 
0.6 
0.6 
0.6 

0.6 
0.6 
0.7 
1.0 
0.6 

1.0 
1.2 
1.0 
1.2 
1.8 

1.3 
1.8 


1.1 
1.1 
1.1 
0.8 
0.6 

0.6 
0.6 
0.6 
0.5 
0.6 

0.6 
0.6 
0.6 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.6 
0.6 

0.8 
1.3 
0.6 
0.7 


0.7 
0.7 
0.8 
0.7 
0.8 


Tropic 
LLW. 


feet. 
1.3 
0.9 
0.9 
1.0 
0.9 

0.9 
1.0 
1.2 
1.8 
1.0 

1.0 
1.0 
0.8 
0.8 
0.8 

0.7 
0.7 
0.8 
1.1 
0.8 

1.1 
1.8 
1.2 
1.3 
1.6 

1.6 
1.4 


1.2 
1.2 
1.2 
0.9 
0.8 

0.8 
0.8 
0.7 
0.6 
0.7 

0.8 
0.8 
0.8 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.7 
0.8 

1.0 
1.4 
0.8 
0.8 


0.7 
0.8 
0.8 
0.7 
0.8 


Varia- 
tion of 
the  com- 
pass. 


West. 

o 

6.6 
6.5 
5.5 
5.6 
6.6 

6.0 
6.6 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.5 
6.0 
6.0 
6.0 

6.0 
6.0 


6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
.5 
6.5 
5.5 
6.0 

6.6 
6.6 
6.0 
6.0 


6.0 
5.0 
5.0 
6.0 
5.0 


866 


TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
33 
84 
85 

36 
87 
38 


89 
40 
41 
42 
43 

44 

45 
46 

47 
48 

49 
50 
51 
52 
53 

51 
55 
56 
57 
58 

59 
60 
61 
62 
63 


Station. 


NORTH  AMERICA  (Eabt 
OoAar)  —Continued. 

MARYLAND,     VIBQIKIA,     AND     DIB- 

TBicT  or  COLUMBIA— continued. 

PtAmMA  £<t)«T^-Continued. 

St  Marys  City,  St.  Mary  River,  Md. 

Piney  Point  Light,  Md 

Coles  Point,  Va 

Kay  wood  Point,  Breton  Bay,  Md. . . 
Leonardtown,  Breton  Bay,  Md 

Compton,  St.  Clement  Bav,  Md 

Blakistone  Island  Ught,  Md 

Cob  Pt.  Bar  Lt,  Wicomico  R.,  Md. . 
Blakistone,  Wioomico  River,  Md. . . 
Colonial  Beach,  Va 

Lower  Cedar  Point  light,  Md 

Mathiaa  Point,  Va 

Chapel  Point,  Port  Tobacco  R.,  Md. 

Upper  Cedar  Point  Light,  Md 

Riverside,  Md 

Maryland  Point  Light,  Md 

Aquia  Creek  Entrance,  Va 

Clifton  Beach,  Md 

Liverpool  Point,  Md 

Quantico  Creek  Entrance,  Va 

Deep  Point,  MattawomanCr.,Md.. 
High  Point,  Oocoquan  Creek,  Va. . . 

Indian  Head,  Md 

Glymont,  Md 

Marshall  Hall.  Md 

Mount  Vernon,  Va 

Fort  Washington,  Md 

River  View,  Md 

Alexandria,  Va 

Qiesboro  Point,  D.  C 

Arsenal  Wharf.  D.C 

Washington,  Seventh  street,  D.  C. . 
Navy- Yard,  Anacostia  River,  D.  C. 

Benning  Br.,  Anacostia  R.,  D.  C 

Gravelly  Point,  Va 

Aqueduct  Bridge,  D.  C 

Manklns  Fishery.D.  C 

Chain  Bridge,  D.  C 

VIRGINIA— continued. 

Chevxpeakt  Bay,  Western  Shore. 

Smith  Point  Light 

Great  Wicomico  River  Light 

Dividing  Creek 

SUngray  Point  Light 

Orchard  Point,  Rappahannock  R.. 

Urbana,  Rappahannock  River 

Bowlers  Rock  Lt ,  Rappahannock  R. 
Tapoahannock,  Rappahannock  R.. 
Leeastown,  Rappahannock  River. . 
Green  Bay,  Rappahannock  River.. 

Port  Royal,  Rappahannock  River. . 
Corbins  Neck,  Rappahannock  R . . . 
Fredericksburg,  Rappahannock  R. 
Cherry  Point,  Plankatank  River. . . 
Horse  Point,  Plankatank  River 

Wolf  Trap  Light 

New  Pt.  Comfort  Lt.,  Mobjack  Bay. 
East  River  Entrance,  Mobjack  Bay. 

York  Spit  Light 

Tue  Marshes  Light,  York  River 


Quarter  Point,  York  River . . . 

Yorktown,  York  River 

Mumford  Island,  York  River. 

Capahosic,  York  River 

Moodys  Wharf,  York  River. . 


Geographic  position. 


Lati- 
tude. 


North, 
o    / 

88  11 
88  08 
88  09 
38  14 
88  17 

38  16 
38  12 
38  15 
88  17 
38  15 

38  20 
88  24 
88  28 
88  24 
88  23 

88  21 
38  24 
38  26 
38  28 
88  82 

88  84 
38  37 
88  86 
38  87 
38-41 

38  42 
88  48 
38  43 
88  48 
38  51 

38  52 
88  53 
38  52 
88  54 
38  52 

88  54 
38  55 
88  56 


87  58 
37  48 
37  44 
37  34 
37  39 

37  38 

37  49 
87  56 

38  07 
38  09 

38  10 
38  13 
38  18 
37  31 
37  32 

37  23 
37  18 
87  22 
37  13 
37  14 

87  15 
37  14 
37  16 
37  23 
37  25 


Longitude. 


Arc. 


Time. 


Wen. 


76  26 
76  32 
76  38 
76  42 
76  38 

76  42 
76  45 
76  60 
76  48 

76  58 

77  00 
77  08 
77  02 
77  06 
77  09 

77  12 
77  19 
77  16 
77  16 
77  17 

77  18 
77  12 
77  10 
77  08 
77  06 

77  05 
77  02 
77  02 
77  02 
77  01 

77  01 
77  01 
77  00 

76  58 

77  02 

77  04 
77  06 
77  07 


76  11 
76  16 
76  18 
76  16 
76  27 

76  34 
76  44 

76  52 

77  00 
77  05 

77  11 
77  17 
77  27 
76  19 
76  24 

76  11 
76  17 
76  21 
76  15 
76  23 

76  27 
76  30 
76  31 
76  38 
76  42 


A. 
6 
5 
5 
5 
5 

5 
5 
5 
5 
5 

6 
6 
5 
5 
5 

5 
5 
5 
5 
5 

5 
6 
5 
5 
6 

5 
5 
5 
6 
5 

5 
5 
5 
5 
5 

5 
6 
5 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


m. 
06 
06 
07 
07 
07 

07 
07 
07 
07 
08 

08 
06 
08 
08 
09 

09 
09 
09 
09 
09 

09 
09 
09 
09 
06 

08 
08 
08 
08 
08 

08 
08 
08 
08 
08 

08 
08 
08 


505 
505 
506 
505 
506 


06 
07 
07 
08 
08 

09 
09 
10 
05 
06 

05 
06 
05 
06 
06 

06 
06 
06 
07 
07 


Standard  port  for 
referenoe. 


Name. 


Old  Point  Comfort 

Washington 

Washington 

Washington 

Washington 


Washington 
Washington , 
Washington 
Washington 
Washington 

Washington 
Washington 
Washington 
Washington 
Washington 

Washington , 
Washington . 
Washington , 
Washington 
Washington 

Washington 
Washington 
Washington , 
Washington 
Washington 

Washington , 

Washington 

Washington 

Washington 

Washington 

Washington 
Washington 
Washington 
Washington 
Washington , 

Washington 
Washington 
Washington 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort' 
Old  Point  Comfort' 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  (Comfort 
Old  Point  Comfort 


Page, 


105 

101 
101 
101 
101 

• 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 


105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
IfPW. 


h,  m. 
-1-4  62 
-6  46 
-682 
-620 

-  6  18 

-6  10 
-6  14 
-600 
-556 
-544 

-5  26 
-444 

-4  81 

-  4  30 
-402 

-888 
-264 
-2  62 
-226 

-  1  57 

-184 

-  1  23 

-  1  15 

-  1  09 
-0  44 

-0  41 
-0  81 

-  0  27 

-  0  13 
-004 


+ 

+ 


0 
0 
0 
0 
0 


02 
00 
03 
11 
01 


-H  007 
-1-0  11 
-h  0  15 


+ 

+ 
+ 
+ 

+ 
+ 

+ 
-f- 
+ 


3 
3 
2 
1 
2 


84 
05 
41 
36 
01 


2  17 
328 
4  82 

6  39 

7  49 


-1-885 
-H  950 
+10  24 
+  1  16 
-I-  1  49 


+ 
+ 
+ 
+ 
+ 

+ 

+ 
4- 
+ 


0 
0 
0 
0 
0 


28 
09 
16 
04 
13 


0  21 
027 

0  33 

1  03 
1  16 


h.  m. 
-f  618 

-  7 

-  6 

-  6 


01 
47 
35 


-625 


622 
629 
15 
11 
58 


6 
6 
5 


5 
4 
4 
4 
4 


58 
44 

48 
15 


+ 
+ 


3  43 
800 
258 
2  32 
203 

1  40 
1  27 
120 
1  13 
0  46 

043 
033 
029 
0  14 
004 

002 
000 
008 
0  11 
0  01 


+  007 
+  0  11 
+  0  15 


+  855 
+  824 
3  00 
152 
280 


+ 
+ 
+ 


+  254 
+  4  19 
+  628 
+  7  29 
+  6  43 

+  929 
+10  61 
+11  84 
+  1  81 
+  206 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


0  40 
0  18 
026 
009 
020 

029 
086 

0  43 

1  21 
1  38 


Height 


HW. 


LW. 


Mean  Low 
Water. 


feet. 

feeL 

-LO 

0.0 

-L2 

0.0 

-LI 

0.0 

-LO 

o.a 

-L2 

0.0 

-1.1 

-LO 
-LO 
-LO 
-LI 

-L4 
-L6 
-L4 
-L7 
-L7 

-L7 
-L6 
-L6 
-L6 
-L4 

-L8 
-L2 
-L2 
-LI 
-0.7 

-0.7 

-0.4 

-0.4 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

-0.1 


-L4 
-L4 
-L6 
-L4 
-LI 

-LO 
-0.7 
-0.9 
-1.1 
-0.8 

-0.6 
+0.1 
+0.3 
-L8 
-LI 

-LO 
-0.8 
-0.8 
-0.5 
-0.8 

-0.2 
-0.1 
-0.1 
+0.8 
+0.5 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 
langes, 


0.46 
0.43 
0.42 
0.46 
0.56 


0. 
0. 
0. 
0. 
0. 


0.60 
0.57 
0.62 
0.65 
0.50 

0.63 
0.66 
0.66 
0.66 
0.60 

0.52 
0.43 
0.52 
0.41 
0.40 

0.40 
0.43 
0.43 
0.45 
0.50 

0.55 
0.57 
0.59 
0.e2 
0.75 

0.77 
0.85 
0.87 
0.99 
1.00 

LOO  j 

1.00 

1.01 

1.01 

LOO 

0.99 
0.99 
0.98 


61 
71 
65 
57 
67 


0.75 
L02 
1.10 
0.48 
0.56 

O.CO 
0.69 
0.88 
0.81 
0.87 

0.91 
0.94 
0.98 
L13 
L21 
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Interval. 

Bange  of  tide. 

Tiopio  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 



i 

Mean. 

Tropic. 

Mean 

(Mn). 

'^ 

Neap 

(Npf 

Great 
tropic 
(Qc). 

UWQ. 

LWQ. 

Tropic 
HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com- 

pasB. 

z 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wett. 

fw9   nmm 

h.  HI. 

h.  M. 

/••    vfv* 

feeL^ 

feet 

feet 

fetL 

/eel. 

feel. 

h.  m. 

feeL 

feet 

feet.^ 

o 

1 

110 

782 

1  145 

718a 

1.5 

1.7 

1.8 

L6 

0.8 

0.1 

0.8 

0.8 

0.8 

5.0 

2 

106 

727 

108b 

7885 

1.6 

1.9 

1.4 

1.8 

0.8 

0.1 

0.8 

0.8 

0.9 

5.0 

8 

1  18 

740 

1215 

7  515 

1.8 

2.0 

1.5 

1.9 

0.4 

0.1 

0.4 

0.9 

0.9 

5.0 

4 

180 

752 

1885 

8035 

1.9 

2.1 

1.6 

2.0 

0.4 

0.1 

0.4 

0.9 

1.0 

5.0 

6 

187 

802 

1405 

8  185 

1.7 

2.0 

1.4 

L9 

0.8 

0.1 

0.8 

0.8 

0.9 

6.0 

6 

140 

805 

1486 

8  165 

1.8 

2.0 

1.6 

L9 

0.4 

0.1 

0.4 

0.9 

0.9 

5.0 

7 

186 

768 

1895 

8095 

1.9 

2.2 

1.6 

2.1 

0.4 

0.1 

0.4 

1.0 

1.0 

5.0 

8 

160 

8  12 

1585 

8285 

1.9 

2.2 

1.6 

2.0 

0.4 

0.1 

0.4 

0.9 

1.0 

5.0 

9 

154 

8  16 

1665 

8  275 

1.9 

2.2 

1.6 

2.1 

0.4 

0.1 

0.4 

1.0 

1.0 

5.0 

10 

205 

828 

2  075 

8895 

1.7 

2.0 

1.4 

1.9 

0.8 

0.1 

0.8 

0.9 

0.9 

5.0 

11 

224 

8  47 

2265 

8585 

1.5 

1.7 

1.8 

1.6 

0.8 

0.1 

0.8 

0.8 

0.8 

5.0 

12 

805 

928 

8  075 

9895 

1.2 

1.4 

1.0 

1.4 

0.2 

0.1 

0.2 

0.6 

0.7 

5.0 

18 

818 

942 

8205 

9585 

1.5 

1.7 

1.8 

1.6 

0.8 

0.1 

0.8 

0.8 

0.8 

5.0 

U 

8  19 

948 

8  215 

9545 

1.2 

1.4 

1.0 

1.8 

0.2 

0.1 

0.2 

0.6 

0.6 

5.0 

15 

846 

10  10 

8  475 

10  215 

1.1 

1.8 

1.0 

1.2 

0.2 

0.1 

0.2 

0.6 

0.6 

5.0 

16 

4  15 

10  42 

4  165 

10  685 

1.1 

1.8 

1.0 

1.2 

0.2 

0.1 

0.2 

0.6 

0.6 

5.0 

17 

454 

1125 

4655 

11  865 

1.2 

1.4 

1.0 

1.8 

0.2 

0.1 

0.2 

0.6 

0.7 

5.0 

18 

456 

1127 

4  575 

U885 

1.2 

1.4 

1.0 

1.8 

0.2 

0.1 

0.2 

0.6 

0.7 

5.0 

19 

628 

1168 

5285 

12  045 

1.8 

1.5 

1.1 

1.4 

0.8 

0.1 

0.8 

0.6 

0.7 

5.0 

20 

5  61 

12  22 

5  515 

12  885 

1.4 

1.6 

1.2 

1.5 

0.8 

0.1 

•••••••• 

0.8 

0.7 

0.8 

5.0 

21 

6  14 

020 

6185 

0  81a 

1.6 

1.8 

1.8 

1.7 

0.8 

0.1 

0.8 

0.8 

0.8 

5.0 

22 

625 

088 

6245 

044a 

1.6 

1.9 

1.4 

1.8 

0.8 

0.1 

0.8 

0.8 

0.9 

5.0 

23 

688 

040 

6825 

0  51a 

1.7 

2.0 

1.4 

1.9 

0.8 

0.1 

0.8 

0.8 

0.9 

5.0 

24 

689 

0  47 

6885 

068a 

1.8 

2.0 

1.6 

1.9 

0.4 

0.1 

0.4 

0.9 

0.9 

5.0 

25 

706 

1  15 

7045 

126a 

2.1 

2.5 

1.8 

2.8 

0.4 

0.1 

0.4 

1.1 

1.1 

5.0 

26 

708 

118 

7  075 

129a 

2.2 

2.5 

1.8 

2.4 

0.4 

0.1 

0.4 

1.1 

1.2 

5.0 

27 

7  18 

128 

7  175 

189a 

2.4 

2.8 

2.0 

2.6 

0.6 

0.1 

0.6 

1.2 

1.8 

5.0 

28 
29 

7  22 
7  36 

182 

147 

7205 
7845 

148a 
158a 

2.5 
2.8 

2.9 
8.8 

2.1 
2.4 

2.7 
8.1 

0.5 
0.6 

0.2 
0.2 

h       0.6 
0.6 

1.2 
1.4 

1.8 
1.5 

5.0 
5.0 

80 

745 

167 

7485 

208a 

2.9 

8.8 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.5 

5.0 

31 

7  47 

159 

7455 

2  10a 

2.9 

8.8 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.5 

5.0 

32 

7  49 

2  01 

7  475 

2  12a 

2.9 

8.8 

2.4 

8.1 

0.6 

0.2 

19  16 

0.6 

1.4 

1.5 

5.0 

S3 

752 

204 

7  505 

2  15a 

2.9 

8.8 

2.4 

8.2 

0.6 

0.2 

19  84 

0.6 

1.4 

1.5 

5.0 

34 

800 

2  12 

7585 

223a 

2.9 

8.8 

2.4 

8.2 

0.6 

0.2 

•  0.0 

1.4 

1.5 

5.0 

35 

7  48 

200 

7  465 

2  11a 

2.9 

8.8 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.6 

5.0 

36 

756 

206 

7545 

2  19a 

2.8 

8.8 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.5 

.      5.0 

87 

800 

212 

7585 

228a 

2.8 

8.2 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.5 

5.0 

88 

804 

2  16 

8025 

2  27a 

2.8 

8.2 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.5 

5.0 

38 

12  18 

6  10 

12  22a 

556a 

1.2 

1.8 

1.0 

1.4 

0.8 

0.1 

0.8 

0.6 

0.6 

6.0 

40 

11  49 

589 

1162a 

524a 

1.1 

1.2 

0.9 

1.8 

0.8 

0.1 

12  00 

0.8 

0.6 

0.6 

5.0 

41 

11  25 

5  16 

1129a 

459a 

1.1 

1.2 

0.9 

1.8 

0.8 

0.1 

0.8 

0.5 

0.6 

5.0 

42 

10  20 

407 

10  24a 

860a 

1.2 

1.8 

1.0 

1.4 

0.8 

0.1 

lids 

0.8 

0.6 

0.6 

5.0 

43 

10  44 

•     444 

10  47a 

4  28a 

1.4 

1.6 

1.2 

1.6 

0.8 

0.1 

0.8 

0.7 

0.8 

5.0 

44 

1100 

506 

1103a 

462a 

1.6 

1.8 

1.8 

1.8 

0.8 

0.1 

0.3 

0.8 

0.8 

5.0 

45 

12  10 

682 

12  lia 

6  16a 

1.8 

2.1 

1.6 

2.0 

0.4 

0.1 

0.4 

0.9 

1.0 

5.0 

46 

049 

786 

0  615 

7200 

1.6 

1.9 

1.4 

1.9 

0.4 

0.1 

0.4 

0.8 

0.9 

5.0 

47 

255 

9  41 

2  575 

925a 

1.5 

1.7 

1.2 

1.7 

0.4 

0.1 

0.4 

0.7 

0.8 

5.0 

48 

405 

10  55 

4  075 

10  39a 

1.7 

2.0 

1.4 

2.0 

0.4 

0.1 

0.4 

0.8 

0.9 

5.0 

49 

.  450 

11  40 

4  525 

11  2  la 

1.9 

2.2 

1.6 

2.2 

0.5 

0.1 

0.5 

1.0 

1.0 

5.0 

50 

605 

087 

6  075 

0  215 

2.6 

8.0 

2.2 

8.0 

0.6 

0.1 

0.6 

1.8 

1.4 

5.0 

51 

688 

1  19 

6405 

1  035 

2.8 

8.2 

2.4 

8.2 

0.6 

0.1 

0.6 

1.4 

1.5 

5.0 

52 

10  00 

846 

10  08a 

880a 

1.2 

1.4 

1.0 

1.4 

0.4 

0.1 

0.4 

0.6 

0.6 

5.0 

58 

10*82 

420 

10  85a 

4  04a 

1.4 

1.6 

1.2 

1.6 

0.4 

0.1 

0.4 

0.7 

0.7 

5.0 

i  54 

9  12 

255 

9  14a 

289a 

1.5 

1.7 

1.8 

1.8 

0.5 

0.1 

0.6 

0.8 

0.8 

5.0 

55 

858 

2  88 

855a 

2  17a 

1.7 

2.0 

1.5 

2.0 

0.5 

0.1 

0.5 

0.9 

0.9 

4.5 

'  56 

9  00 

240 

9  02a 

2  24a 

2.2 

2.5 

1.8 

2.5 

0.5 

0.1 

0.5 

1.1 

1.2 

4.5 

57 

8  48 

224 

860a 

2  08<t 

2.0 

2.8 

1.7 

2.4 

0.5 

0.1 

0.5 

1.0 

1.1 

4.5 

58 

856 

284 

856a 

2  18a 

2.2 

2.5 

1.8 

2.5 

0.5 

0.1 

0.5 

1.1 

1.1 

4.5 

1 
59 

9  04 

243 

906a 

2  27a 

2.8 

2.6 

1.9 

2.6 

0.5 

0.1 

0.5 

1.2 

1.2 

4.5 

60 

!      9  10 

250 

9  12a 

2  34a 

2.4 

2.7 

2.0 

2.7 

0.5 

0.1 

0.5 

1.2 

1.2 

4.5 

61 

9  16 

2  57 

9  18a 

2  41a 

2.5 

2.8 

2.1 

2.8 

0.5 

0.1 

0.5 

1.2 

1.8 

4.5 

62 

9  45 

884 

9  47a 

8  18a 

2.9 

3.8 

2.4 

8.2 

0.5 

0.1 

0.5 

1.4 

1.5 

4.5 

68 

1      9  58 

8  51 

10  00a 

3  35a 

3.0 

8.5 

2.6 

8.4 

0.5 

0.1 

1 

0.5 

1.5 

1.6 

4.5 

868 


TABLE  3.— TIDAL  DIFFERENCES 


^ 


station. 


1 
2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

81 
82 
83 


84 
85 


86 
37 
88 
89 
40 

41 
42 
43 
44 
45 
46 


47 
48 
49 
60 
51 

52 
53 
54 
55 
56 

57 
58 
69 
60 
61 


NORTH  AMERICA  (Bast 
Ck}iJT  )>-€k>iitinaed. 

YiBonnA— continued. 

Chesapeake  Bay,  Western  Shore— Con 

West  Point,  York  River 

Back  River  Light 

Old  Point  Comfort 

Ciauey  Island  Lt.,  Elizabeth  River 
Norfolk  Navy- Yard,  Elizabeth  R.. 

Newport  News,  James  River 

Newman  Point,  Nansemond  River 
Suffolk  Bridge,  Nansemond  River 

Warwick  River,  James  River 

Hog  Point,  James  River 

Jamestown  Island,  James  River . . 
Barrets  Pt.,  Chlckahominy  River . 
Mount  Airv,  Chickabominy  River. 
Windsor  Shades,  Chickahomlny  R 
Claremont,  James  River 

Sturgeon  Point,  James  Kiver 

Windmill  Point,  James  River 

Harrisons  Landing.  James  River. . 

Jordan  Point,  James  River 

City  Point,  James  River 

Petersburg,  Appomattox  River  . . . 

Shirley,  James  River 

Picketts  Wharf,  James  River 

Curies,  James  River 

Deep  Bottom,  James  River 

Dutch  Qap,  James  River 

Klngsland  Creek,  James  River. . . . 

Falling  Creek,  James  River 

Richmond  Bar,  James  River 

Drewry  Island,  James  River 

Richmond,  James  River 

Lynnhaven  Inlet 

Cape  Henry  Light 

Outer  Coast, 

Virginia  Beach 

False  Cape  Life-Saving  Station  . . . 

NORTH  CAJtOLINA. 

Currituck  Beach  Light 

Oregon  Inlet 

New  Inlet 

Hatteras  Inlet 

Ocracoke  Inlet 

Cape  Lookout 

Beaufort 

New  River  Inlet 

New  Topsail  Inlet 

Masonboro  In  1  et 

Carolina  Beach 

Cape  Fear  River  and  Ranches, 

Bald  Head,  Cape  Fear  Light 

Fort  Caswell 

South  port  or  Smith ville 

Federal  Point 

Reeves  Point 

Orton  Point  Post  Light 

Campbell  Island  Post  Light 

Brunswick  River  Entrance 

Hospital  Point  Post  Light 

Wilmington 

Castle  Hayne 

Bunnermans  Bridge 

Magnolia  Quarry 

Point  Caswell 

White  Hall 


Oeographic  position. 


Lati- 
tude. 


North, 

o    r 

87  82 
87  05 
37  00 
86  54 
36  60 

36  58 
86  52 

86  44 

37  as 

37  12 

37  12 
37  14 

87  21 
87  25 
87  14 

87  18 
37  18 
87  10 
87  19 
87  19 

87  14 
87  20 
87  23 
87  23 
37  24 

37  23 
87  24 
87  26 
87  29 
87  80 

87  82 
86  54 
86  56 


36  50 
86  86 


86  23 
85  48 
85  41 
35  12 
35  04 

34  36 
84  43 
84  32 
84  22 
84  11 
84  02 


83  52 
33  54 
83  55 

33  58 

34  00 

34  03 
34  07 
34  11 
34  12 
34  14 

34  21 
34  35 
34  52 
34  27 
34  80 


Longitude. 


Arc. 


Time. 


WetL 


76  48 
76  16 
76  19 
76  20 
76  18 

76  26 
76  80 
76  85 
76  83 
76  41 

76  46 
76  52 
76  55 
76  59 

76  58 

77  00 
77  06 
77  11 
77  18 
77  17 

77  24 
77  16 
77  16 
77  18 
77  18 

77  22 
77  24 
77  26 
77  26 
77  26 

77  25 
76  06 
76  00 


76  68 
75  58 


75  50 
75  32 
75  26 

75  44 

76  01 

76  31 

76  39 

77  20 
77  38 
77  49 
77  53 


A.  m. 

507 
05 
05 
OS 
05 


5 
5 
5 
5 


5  06 
506 
506 
506 
507 


607 
507 
08 
08 
08 


5 
5 
6 


5 
5 
5 
5 
5 


06 
08 
09 
09 
09 


5  10 
5  09 
609 
509 
509 


5 
5 
5 
5 
5 

6 
5 
5 


09 
10 
10 
10 
10 

10 
04 
04 


504 
504 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 


03 
02 
02 
03 
04 

06 
07 
09 
11 
11 
12 


78  00 

5  12 

78  01 

5  12 

78  01 

5  12 

77  56 

5  12 

77  57 

5  12 

77  56 

5  12 

77  56 

5  12 

77  58 

5  12 

77  57 

5  12 

77  57 

5  12 

77  56 

5  12 

77  46 

5  11 

78  02 

5  12 

78  11 

5  13 

78  28 

5  14 

Standard  port  for 
reference. 


Name. 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 


Page. 


106 
106 
106 
105 
105 

106 
105 
105 
105 
106 

105 
106 
105 
105 
105 

106 
105 
106 
106 
105 

106 
105 
105 
106 
106 

105 
105 
105 
105 
105 

106 
105 
106 


106 
105 


105 
106 
105 
106 
105 

113 
113 
113 
113 
118 
113 


118 
118 
113 
113 
113 

113 
109 
109 
109 
109 

109 
109 
109 
109 
109 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridilant 
78°  W. 


A.sn. 
-1-1  48 
-fOOl 

000 
-1-0  16 
+0  82 

+0  20 
-1-0  85 
-1-1  84 
-1-101 
-i-2  10 

+2  63 
+8  82 
+5  09 
+6  29 
+4  07 

+4  80 
-t-5  14 
+5  88 
+5  60 
+6  06 

+7  03 
+6  15 
+6  S3 
+6  59 
+7  10 

+7  28 
+7  43 
+7  51 
+7  59 
+8  02 

+8  04 
-0  27 
-0  45 


-0  55 
-101 


-1  09 
-1  81 


-1 
-1 
-1 


24 
42 
45 

-1  10 
+0  07 
-0  29 
-Oil 
-0  82 
-0  19 


-0  07 
-0  05 
-0  03 
+0  24 
+0  89 

+1  03 
-0  52 
-0  26 
-0  19 
000 

+2  08 
-5  48 
+0  53 
+4  34 
-5  46 


A.m. 
+2  12 
+0  01 

000 
+0  28 
+0  47 

+0  29 
+0  51 
+2  02 
+121 
+2  89 

+8  29 
+4  14 
+5  58 
+7  28 
+4  58 

+5  17 
+6  03 
+6  29 
+6  41 
+6  60 

+8  81 
+7  06 
+7  27 
+7  55 
+8  07 

+8  29 
+8  50 
+9  04 
+9  22 
+9  81 

+9  87 
-0  26 
-0  46 


-0  86 
-0  48 


-0  51 


-1 
-1 
-1 
-1 


13 
07 
26 
81 

-1  18 
+0  10 
-0  19 
+0  09 
-0  42 
-0  80 


-0  19 
-0  16 
-0  18 
+0  28 
+0  51 

+1  27 
-118 
-0  89 
-0  29 
000 

+2  11 
-6  47 
+1  11 
+4  60 
-5  37 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feet 
+0.9 
-0.1 
0.0 
+0.1 
+0.3 

+0.1 
+0.8 
+0.9 
0.0 
-0.4 

-0.6 
-0.6 
-0.4 
-0.1 
-0.5 

-0.4 
-0.1 
0.0 
+0.1 
+0.2 

+0.4 
+0.8 
+0.4 
+0.6 
+0.7 

+0.8 
+0.9 
+L0 
+L1 
+L1 

+La 

+0.1 
+0.8 


+0.8 
+0.2 


+0.3 
+0.2 
+0.3 
-0.6 
-0.6 

-1.5 
-2.6 
-2.7 
-2.2 
-LI 
-1.0 


-0.9 
-0.8 
-0.7 
-LI 
-1.3 

-l.h 
+0.8 
+0.4 
+0.8 
0.0 

-0.9 
-LI 
-0,8 
-L6 
-L9 


feet 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 
ranges. 


1.35 
0.95 
1.00 
1.04 
1.11 

1.03 
1.12 
LS5 
0.96 
0.84 

0.77 
0.75 
0.85 
0.96 
0.79 

0.84 
0.94 
LOl 
L06 
LOO 

1.14 
L12 
L17 
L24 
L28 

L38 
LS7 
L40 
L43 
1.46 

1.46 
1.05 
1.13 


L12 
L06 


L12 
1.08 
1.12 
0.80 
0.76 

0.71 
0.50 
0.48 
0.58 
0.79 
0.81 


0.83 
0.85 
0.87 
0.79 
0.75 

0-71 
1.32 
L15 
l.U 
LOO 

0.62 
0.53 
0.86 
0.33 
0.21 


AND  TIDAL  CONSTANTS. 


869 


Interval. 

Ranfe  of  tide. 

Tropic  diurnal 
inequality. 

I>iiimal>aye. 

Mean  sea  level 
above  planeof- 

« 

Varia- 

i 

a 

Mean. 

Tropic. 

Mean 
(Mn). 

'^ 

Neap 

(Npr 

Ill 

HWQ. 

LWQ. 

TrqMc 
HW 

inter- 

Tropic 
range. 

Predio- 
tions. 

Tro^c 
LLW. 

tion  of 

the  com- 

paas. 

z 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

h.m. 

A.  in. 

nm  WVa 

A.m. 

jtttm 

feei. 

feeL 

feeL 

feeL 

feeL 

A.  fa. 

feei. 

feet. 

feet. 

o 

1 

10  25 

425 

10  27a 

409a 

8.4 

8.9 

2.9 

8.7 

0.5 

0.1 

0.5 

1.7 

1.8 

4.5 

2 

845 

2  16 

846a 

200a 

2.4 

2.8 

2.0 

2.8 

0.6 

0.1 

0.6 

1.2 

1.2 

4.5 

8 

844 

2  15 

845a 

159a 

2.5 

8.0 

,  2.0 

2.9 

0.7 

0.1 

868 

0.7 

1.3 

1.8 

4.5 

4 

900 

288 

9  01a 

222a 

2.6 

8.0 

2.1 

8.0 

0.7 

0.1 

0.7 

1.8 

1.3 

4.5 

6 

9  16 

802 

9  17a 

245a 

2.8 

8.2 

2.8 

8.1 

0.7 

0.1 

0.7 

1.4 

1.4 

4.5 

6 

908 

248 

904a 

226a 

2.6 

3.0 

2.1 

2.9 

0.7 

0.1 

0.7 

1.3 

1.3 

4.5 

7 

918 

805 

9  19a 

2  47a 

2.8 

3.8 

2.8 

8.2 

0.7 

0.1 

0.7 

1.4 

1.4 

4.5 

8 

10  17 

4  10 

10  18a 

858a 

8.4 

4.0 

2.8 

8.7 

0.7 

0.1 

0.7 

1.7 

1.7 

4.5 

9 

944 

885 

945a 

8  17a 

2.5 

2.9 

2.0 

2.8 

0.7 

0.1 

0.7 

1.2 

1.3 

4.6 

10 

10  58 

452 

10  58a 

484a 

2.1 

2.5 

1.7 

2.4 

0.6 

0.1 

0.6 

1.1 

LI 

4.5 

11 

1186 

542 

1136a 

524a 

2.0 

2.8 

1.6 

2.8 

0.6 

ai 

0.6 

1.0 

LO 

4.5 

12 

12  14 

627 

12  15a 

609a 

1.9 

2.2 

1.5 

2.2 

0.6 

0.1 



0.6 

1.0 

LO 

4.5 

18 

125 

8  10 

1265 

76aa 

2.2 

2.5 

1.7 

2.4 

0.6 

0.1 

■«■>•••> 

0.6 

1.1 

LI 

4.5 

14 

245 

985 

2  465 

9  17a 

2.4 

2.8 

2.0 

2.7 

0.6 

0.1 

0.6 

1.2 

L2 

4.5 

15 

028 

705 

0285 

6  47a 

2.0 

2.8 

1.6 

2.8 

0.6 

0.1 

■•••>■•• 

0.6 

1.0 

LO 

4.5 

16 

046 

729 

0455 

7  11a 

2.1 

2.5 

1.8 

2.4 

0.6 

0.1 

0.6 

LI 

LI 

4.5 

17 

180 

815 

1295 

7  57a 

2.4 

2.8 

2.0 

2.7 

0.6 

0.1 

0.6 

1.2 

L2 

4.0 

18 

168 

840 

16S5 

8  21a 

2.6 

2.9 

2.1 

2.9 

0.7 

0.1 

0.7 

1.8 

L8 

4.0 

19 

206 

862 

2035 

888a 

2.7 

8.1 

2.2 

8.0 

0.7 

0.2 

0.7 

1.8 

L4 

4.0 

20 

221 

9  10 

2  195 

860a 

2.8 

8.2 

2.8 

8.1 

0.7 

0.2 

•••"•••" 

0.7 

1.4 

L4 

4.0 

21 

8  17 

10  41 

8  155 

10  21a 

2.9 

8.8 

2.4 

8.8 

0.7 

0.2 

0.7 

L4 

L5 

4.0 

22 

280 

9  19 

2285 

859a 

2.8 

8.3 

2.4 

8.2 

0.7 

0.2 

a7 

1.4 

L6 

4.0 

28 

248 

988 

2455 

9  18a 

8.0 

8.4 

2.5 

8.8 

0.7 

0.2 

0.7 

1.6 

L6 

4.0 

24 

8  14 

10  00 

8  115 

945a 

8.2 

8.6 

2.7 

8.6 

0.7 

0.8 

0.8 

to 

L7 

4.0 

25 

825 

10  18 

8  215 

9  57a 

8.2 

8.7 

2.8 

8.6 

0.7 

0.8 

••••••"• 

ao 

1.0 

L7 

4.0 

26 

843 

10  40 

8295 

10  18a 

8.4 

8.9 

2.9 

8.8 

0.7 

0.8 

0.8 

1.7 

L8 

4.0 

27 

857 

11  00 

8625 

10  88a 

8.5 

4.0 

&0 

8.9 

0.7 

0.8 

0.8 

1.7 

L8 

4.0 

28 

405 

11  14 

4005 

10  52a 

8.6 

4.1 

8.0 

4.0 

0.7 

0.8 

0.8 

L8 

L9 

4.0 

29 

4  18 

1182 

4065 

11  10a 

8.6 

4.2 

8.1 

4.1 

0.7 

0.8 

0.6 

1.8 

L9 

4.0 

80 

4  16 

U41 

4  105 

1118a 

8.7 

4.2 

8.2 

4.1 

0.7 

0.8 

0.8 

L8 

L9 

4.0 

81 

418 

11  47 

4125 

11  24a 

8.7 

4.2 

8.2 

4.1 

0.7 

0.4 

0.8 

1.8 

L9 

4.0 

32 

8  18 

160 

8  19a 

184a 

2.6 

8.0 

2.2 

8.0 

0.6 

0.1 

ao 

1.8 

L4 

4.6 

88 

800 

180 

8  Ola 

114a 

2.8 

&8 

2.4 

8.2 

0.6' 

0.1 

0.6 

1.4 

L5 

4.5 

84 

760 

140 

7fila 

124a 

2.8 

8.8 

2.2 

8.0 

0.7 

0.1 

0.7 

L4 

L4 

4.6 

86 

744 

188 

745a 

117a 

2.7 

8.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

L4 

4.5 

86 

787 

120 

788a 

1  10a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

L4 

4.6 

37 

7  16 

105 

7  17a 

0  49a 

2.7 

8.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

L4 

4.5 

38 

728 

1  11 

724a 

065a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

L4 

4.5 

89 

704 

0  51 

706a 

0  32a 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

LO 

4.0 

40 

700 

045 

706a 

0  32a 

1.9 

2.2 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

LO 

4.0 

41 

629 

020 

684a 

005a 

8.7 

4.4 

8.0 

4.3 

0.9 

0.8 

1.0 

1.8 

2.0 

3.5 

42 

745 

147 

7  51a 

130a 

2.6 

8.1 

2.1 

3.8 

0.8 

0.8 

0.9 

1.8 

L5 

8.0 

4S 

707 

1  16 

7  12a 

100a 

2.5 

3.0 

2.0 

8.2 

0.8 

0.2 

0.9 

1.2 

L3 

2.5 

44 

728 

142 

728a 

1  80a 

8.0 

3.5 

2.5 

8.7 

0.9 

0.8 

1.0 

1.5 

L7 

2.5 

45 

702 

0  51 

7  07a 

0  87a 

4.1 

4.8 

8.8 

4.8 

1.0 

0.4 

1.0 

2.0 

2.2 

2.5 

46 

7  14 

102 

7  19a 

048a 

4.2 

4.9 

8.4 

4.9 

1.0 

0.4 

1.0 

2.0 

2.2 

2.5 

47 

726 

118 

7  81a 

069a 

4.8 

5.0 

8.5 

5.0 

1.0 

0.4 

1.0 

2.1 

2.3 

2.0 

48 

728 

1  16 

788a 

106a 

4.4 

5.1 

8.6 

5.1 

1.0 

0.4 

1.0 

2.2 

2.8 

2.0 

49 

780 

1  19 

7d4a 

1  18a 

4.5 

5.8 

8.7 

5.2 

1.0 

0.4 

1.1 

2.2 

2.4 

2.0 

60 

7  57 

200 

800a 

1  58a 

4.1 

4.8 

8.8 

4.8 

1.0 

0.4 

1.0 

2.0 

2.2 

2.0 

51 

812 

228 

8  14a 

225a 

8.9 

4.6 

3.1 

4.6 

1.0 

0.4 

1.0 

2.0 

2.1 

2.0 

62 

886 

259 

8  87a 

306a 

8.7 

4.4 

3.0 

4.3 

0.9 

0.3 

1.0 

1.8 

2.0 

2.0 

58 

900 

886 

900a 

3  46a 

3.2 

8.5 

2.8 

8.7 

1.0 

0.2 

1.0 

1.6 

L8 

2.0 

54 

926 

4  15 

925a 

480a 

2.8 

8.1 

2.5 

4>.2 

0.9 

0.1 

0.9 

1.4 

L6 

2.0 

66 

933 

425 

9  31a 

4  42a 

2.7 

3.0 

2.4 

3.1 

0.9 

0.1 

0.9 

1.4 

L5 

2.0 

66 

962 

454 

950a 

5  16a 

2.4 

2,7 

2.2 

2.8 

0.9 

0.1 

945 

0.9 

1.2 

L2 

2.0 

57 

12  00 

705 

11575 

7  34a 

1.6 

1.7 

1.3 

1.8 

0.7 

0.1 

0.7 

0.8 

0.9 

2.0 

58 

405 

3140 

4025 

12  09a 

1.8 

1.4 

1.2 

1.6 

0.6 

0.1 

0.6 

0.6 

0.8 

2.0 

59 

10  45 

606 

10  485 

6295 

2.1 

2.3 

1.9 

2.6 

0.8 

0.1 

0.8 

1.0 

L3 

2.0 

60 

200 

988 

1665 

10  11a 

O.S 

0.9 

0.7 

1.1 

0.5 

0.1 

0.5 

0.4 

0.5 

2.0 

61 

405 

1140 

4005 

12  80a 

0.5 

0.6 

0.4 

0.7 

0.4 

0.0 

0.4 

0.2 

0.8 

2.0 

63219°— 11 


-24 


870 


TABLE  8.— TIDAL  DIFFERENCES 


mm 


1 

2 
8 
4 

6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 


28 
29 


do 

31 
82 
83 
34 

85 
36 
87 
38 
89 

40 
41 
42 
48 


44 

45 
46 
47 
48 

49 
60 
51 
52 
53 

54 
55 
56 
57 
68 

59 
60 
61 
62 
63 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

SOUTH  CAROUNA. 

Little  River 

Nortli  Inlet 

Georgetown  LiRht,  Winyah  Bay. .. 

Georgetown,  winyah  Bay 

Cape  Romain 

Bull  Bay 

North  Jetty,  Charleston  Har.  Entr. 

Fort  Moultrie 

Fort  Sumter 

Fort  Johnson 

Castle  Pinckney  Light 

Cha&lxston,  Custom-House  Whf . 

Legareville,  Stono  River 

North  Edisto  River  Entrance 

Bluff  Point,  Wadmelaw  River 

S.  Edisto  R.  Entr.,  St.  Helena  8d.. 
Salt  Landing,  South  Edisto  River. 
Coosaw.  R.,  Mining  Co.'s  Wharf. . . 
Hunting  I.  Light,  St.  Helena  Sd  . . 
Bell  Buoy,  Port  Royal  Entrance  . . 

Hilton  Head,  Port  Royal  Sound. . . 

Beaufort  River  Entrance 

Dry  Docks,  Beaufort  River 

Port  Royal,  Battery  Creek 

Beaufort,  Beaufort  River 

Eutaw  Creek,  Broad  River 

Braddock  Point,  Calihogue  Sound 

OEOBGIA. 

Savannah,  Savannah  River 

Oglethorpe,  Savannah  River 

Fort  Pulaski 

Savannah  Entr.,  Tybee  I.  Light . 

Wassaw  Sound 

OsEiabaw  Sound 

St.  Catherine  Sound 

National  Quar.  Sta.,  Sapelo  Sound 

Sapelo  Light,  Doboy  Sound 

Atwood  River,  Doboy  Sound 

Altamaha  Sound 

Brunswick  Outer  Bar 

St.  Simon  Light 

Brunswick 

Jekyl  Island 

St.  Andrew  Sound 

FLORIDA. 

EaUem  Coaat. 

Femandina,  Fort  Clinch 

Fernandin A,  Dade  St 

Nassau  Sound 

Fort  George  Inlet 


Geographic  position. 


Standard  port  for 
reference. 


I 


Lati- 
tude. 


Longitude. 


Mayport,  St.  Johns  River 

Hopkins,  St.  Johns  River 

Dame  Point,  St.  Johns  River.. 
Reddie  Point,  St.  Johns  River. 
Jacksonville,  St.  Johna  River  . 


North. 

O       I 

33  51 
83  20 
33  13 
33  22 
83  01 

32  57 
82  44 
82  46 
82  45 
82  45 

32  46 
82  46 
82  40 
82  84 
82  89 

82  29 
32  84 
82  81 
82  23 
82  08 

32  14 
82  17 
82  21 
82  22 
82  26 
32  24 
82  07 


82  05 
82  05 


32  02 
82  02 
31  65 
31  60 
31  40 

31  82 
31  23 
81  27 
81  18 
31  06 

81  08 
81  09 
8104 
81  00 


80  41 
80  41 
80  81 
80  26 


St.  Johns  River,  South  Jetty ,  30  24 


30  23 
30  23 
30  23 
80  23 
30  20 


Mandarin,  St  Johns  River 30  10 

Greencove  Springs,  St.  Johns  River.  29  59 

Tocoi.  St.  Johns  River 

Palatka,  St.  Johns  River 

St.  Augustine  Light 


St.  Augustine , 

Matanzas  Inlet , 

Mosquito  Inlet  Light. . 
Cape  Canaveral  Light . 
Inoian  River  Inlet 


Arc. 


Time. 


Wett. 


78  84 

79  10 
79  11 
79  17 
79  21 

79  88 
79  48 
79  52 
79  62 
79  64 

79  66 

79  65 

80  00 
80  11 
80  16 

80  20 
80  28 
80  40 
80  26 
80  85 

80  40 
60  89 
80  40 
80  41 
80  40 
80  48 
80  49 


81  05 
81  02 


80  63 
80  61 

80  68 

81  06 
81  09 

81  12 
81  17 
81  21 
81  18 
81  19 

81  24 
81  80 
81  25 
81  28 


8128 
81  28 
81  27 
81  26 
81  25 

81  26 
81  80 
81  88 
81  87 
81  39 

81  89 
81  41 


29  51 

81  33 

29  89 

81  88 

29  53 

81  17 

29  61 

81  18 

29  42 

81  13 

29  05 

80  56 

28  28 

80  32 

27  30 

80  18 

h.fti. 

5  14 
17 
17 
17 
17 


6 
6 
5 
6 


6  18 

5  19 

6  19 
6  19 
620 


6 
6 
6 
6 
5 

5 
5 
5 
5 
6 

6 
5 
6 
6 
5 
6 
6 


20 
20 
20 
21 
21 

21 
22 
23 
22 
22 

23 
23 
23 
23 
23 
23 
28 


6  24 
6  24 


524 
628 
6  24 

5  24 

6  25 


5 
6 
5 
5 
5 


25 
25 
25 
26 
25 


5 
6 


26 
26 
626 
6  26 


5  26 
5  26 
5  26 
5  26 
5  26 


5 
6 
6 
5 
6 

5 
6 
5 
5 
5 


26 
26 
26 
26 
27 

27 
27 
26 
27 
25 


525 
625 
24 
22 
21 


5 
5 
5 


Name. 


Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 


Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 


Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 


Savannah  Entr. 
Savannah  Entr. 


Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr. . . 

Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 

Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr. . . 


Femandina 
Femandina 
Femandina 
Femandina 
Femandina 


Femandina 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Charleston 

Charleston 

Old  Point  Comfort 
Old  Point  Comfort 

Charleston 

Key  West 


Page. 


113 
118 
118 
118 
118 

118 
118 
118 
113 
U8 

118 
118 
118 
118 
118 

117 
117 
117 
117 
U7 

117 
117 
117 
117 
117 
117 
117 


117 
117 


117 
117 
117 
117 
117 

117 
117 
117 
117 
117 

117 
117 
117 
117 


121 
121 
121 
121 
121 

121 
106 
106 
105 
106 

105 
105 
105 
105 
113 

118 
105 
105 
113 
125 


Tidal  differences. 


Time. 


HW. 


LW. 


750  W. 


A.  HI. 

-0  16 
-0  18 
+0  09 
+111 
-0  29 


-0 
-0 
-0 
-0 
-0 


22 
16 
10 
09 
06 


-0  01 

000 

000 

-0  16 

+0  16 

+0  69 
+128 
+2  89 
+1  02 
+0  88 

+101 
+1  12 
+140 
+1  46 
+169 
+164 
+104 


A.  m. 
-0  29 
-0  16 
+0  25 
+3  11 
-0  87 

-0  86 
-0  46 
-0  27 
-0  25 
-0  18 

-0  02 

000 

-0  29 

-0  40 

+0  17 

+0  60 
+186 
+1  60 
+0  48 
+0  84 

+100 
+102 
+1  80 
+1  46 
+2  01 
+155 
+106 


+2  08       48  06 
+1  49       +2  88 

9(PW. 


+0  08 
000 
+0  14 
+0  09 
+0  26 

+0  18 
+0  21 
+0  81 
+0  81 
+0  09 

+0  22 
+0  62 
+0  48 
+0  88 


-0  14 
000 
-0  19 
-0  17 
-0  24 

-0  22 
-1  20 
-0  58 
-0  46 
-0  29 

+0  69 
+2  19 
+3  43 
+5  21 
-0  08 

+0  01 
-1  48 
-1  41 
-0  23 
-1  56 


+0  23 
000 
40  04 
+0  25 
+0  28 

+0  04 
+0  21 
+0  31 
+0  41 
+0  10 

+0  25 
+0  66 
+0  88 
+0  86 


-0  08 
000 
-0  10 
-0  02 
-0  09 

-0  03 
-0  66 
-0  82 
-0  24 
-0  12 


03 
18 


+1 
+2 
+8  82 
+6  06 
-0  19 


-0 
-1 
-1 
-0 

-1 


06 
09 
08 
80 
17 


Height 


HW. 


LW. 


Mean  Low 
WcUer. 


feet. 

-0.4 

-0.7 

-L7 

-L6 

-0.2 

-0.6 

0.0 

0.0 

-0,2 

-0.2 

0.0 

0.0 

-0.2 

+0.6 

+L8 

-0.8 
-0.7 
+0.7 
-0.8 
-0.4 

-0.5 
-0.1 
+0.2 
+0.8 
+0.6 
+0.1 
0.0 


-0.8 
-0.2 


+0.1 

0.0 

0.0 

-0.2 

+0.6 

+0.5 
+0.4 
+0.4 
-0.4 
-0.6 

-0.4 

-0.1 

0.0 

0.0 


0.0 

0.0 

-0.6 

-0.6 

-L4 

-L8 
+0.6 
-0.7 
-M 
-L6 

-L8 
-L9 
-L7 
-L6 
-0.7 

-1.0 
0.0 
-0.2 
-0.2 
+0.6 


feet 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


BatJo 

of 
ranges. 


0.92 
0.S7 
0.67 
0.69 
0.96 

0.90 
1.00 
1.00 
0.96 
0.96 

LOO 
LOO 
0.96 
1.12 
1.25 

0.89 
0.90 
Lll 
0.89 
0.94 

0.93 
0.99 
L04 
1.06 
LOS 
LQ2 
1.01 


0.96 
0.98 


1.02 
LOO 
LOl 
0.98 
L09 

LM 
1.07 
1.07 
0.96 
0.93 

0.95 
0.99 
LOl 
LOl 


0.98 
LOO 
0.90 
0.90 
0.77 

0.70 
L20 
0.72 
0.56 
0.40 

0.28 
0.24 
0.32 
0.36 
0.87 

0.81 
LOO 
0.92 
0.96 
L42 


AND  TIDAL  CONSTANTS. 


371 


Interval. 


40 
41 
42 
43 


49 
60 
51 
52 
53 

54 
55 
56 
67 

56 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

n 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 


28 
29 


SO 
31 
32 
33 
84 


Mean. 


Tropic. 


HWI. 


h,fn. 


7 
7 
7 


15 
10 
37 


839 
6  59 


7 
7 
7 
7 
7 

7 
7 
7 
7 
7 


05 
10 
16 
17 
20 

24 
25 
25 
08 
40 


7  12 
735 

8  50 
7  14 
660 


7 
7 
7 
7 


12 
23 
51 
57 
8  10 
8  05 
7  15 


7  30 
800 
7  51 
741 


LWL 


1 

8  13 
7  59 

7  18 
7  11 
724 
7  19 
7  39 

35 

7  30 

36 

730 

37 

740 

38 

7  40 

39 

7  18 

7  38 

8  02 
8  29 
836 
8  62 

10  20 

11  40 
0  40 
2  17 
8  12 


59 

8  21 

60 

736 

61 

743 

62 

8  00 

63 

730 

h.m. 
1  01 
1  11 
1  52 
338 
050 

050 

0  40 
058 

1  00 
1  06 

1  22 
1  24 

0  55 
058 

1  40 


0 
1 
2 
0 
0 

1 
1 
1 
1 
2 
2 
1 


57 
42 
66 
54 
40 

05 
07 
35 
61 
06 
00 
10 


307 
2  42 


1  27 
1  06 
1  08 
1  29 
I  85 


1 
1 
1 
1 
1 

1 
1 
1 
1 


28 
24 
34 
44 
13 

27 
67 
40 
38 


44 

7  46 

1  34 

46 

800 

1  42 

46 

7  41 

1  32 

47 

743 

1  40 

48 

7  36 

1  33 

1 
1 

2 
2 
2 


39 
57 
21 
29 
40 


3 
5 


55 
10 
625 
8  00. 
200 


2  11 
1  45 
1  47 
1  62 
1  26 


HHWI. 


h.  m. 
7  19a 
7  15o 

7  42a 

8  44a 
7  03a 


7 
7 
7 


09a 
14a 
20a 


7  21a 
7  24a 

7  28a 
7  29a 
7  29a 
7  12a 
7  44a 

7  14a 

7  37a 

8  62a 
7  16a 

6  62a 

7  14a 
7  26a 
7  53a 

7  69a 

8  12a 
8  07a 
7  17a 


8  16a 
8  01a 


7 
7 
7 
7 
7 

7 
7 
7 
7 
7 


20a 
14a 
26a 
21a 
89a 

28a 
32a 
42a 
42a 
20a 


7  38a 
802a 
7  53a 
7  43a 


7  48a 

8  02a 
7  43a 
7  46a 
7  38a 


7  47a 

8  04a 
8  32a 
8  40a 
856a 

10  24a 

11  44a 
0  44a 
2  22a 
8  14a 

823a 
7  3?to 

7  46a 

8  03a 
7  33a 


LLWI. 


0  48a 
68a 
23a 
22a 
38a 


0 
1 
1 
0 


0  87a 
028a 
0  46a 
048a 

0  64a 

1  08a 
1  10a 
045a 

0  43a 

1  29a 


0 
1 
2 
0 
0 

0 
0 
1 
1 
1 
1 
1 


47a 
82a 
46a 
44a 
29a 

54a 
67a 
26a 
41a 
67a 
60a 
00a 


2  67a 
2  32a 


1 
1 
0 
1 
1 

1 
1 
1 
1 
1 


17o 
16a 
68a 
19a 
24a 

34a 
14a 
24a 
33a 
07a 


1  13a 
1  47a 
1  30a 
1  28a 


1  22a 
1  30a 
1  20a 
1  28a 
1  21a 

1  28a 

1  40a 

2  02a 
205a 
2  22a 

338a 
455a 
606a 
7  42a 
1  47a 

1  67a 
1  27a 
1  29a 
1  39a 
1  05a 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Mean 

(Mn). 


feet 
4.8 
4.6 
3.6 
3.6 
6.0 

4.7 
6.2 
6.2 
5.0 
5.0 

6.2 
6.2 
6.0 
5.8 
6.6 

6.0 
6.1 
7.5 
6.0 
6.4 

6.3 
6.7 
7.0 
7.1 
7.3 
6.9 
6.8 


6.5 
6.6 


6.9 
6.8 
6.8 
6.6 
7.4 

7.3 
7.2 
7.2 
6.4 
6.3 

6.4 
6.7 
6.8 
6.8 


6.9 
6.0 
5.4 
6.4 
4.6 

4.2 
3.0 
1.8 
1.4 
1.0 

0.7 
0.6 
0.8 
0.9 
4.6 

4.2 
2.5 
2.3 
5.0 

1.7 


Spring 
(Sg). 


feet. 
6.7 
5.8 
4.1 
4.3 
6.9 

5.6 
6.1 
6.1 
5.9 
6.9 

6.1 
6.1 
5.9 
6.8 
7.7 

7.0 
7.1 
8.8 
7.0 
7.5 

7.4 
7.8 
8.2 
8.3 
8.5 
8.1 
8.0 


7.-6 
7.7 


8.1 
8.0 
8.0 
7.7 
8.5 

8.6 
8.4 
8.4 
7.5 
7.6 

7.5 
7.8 
8.0 
8.0 


7.0 
7.0 
6.3 
6.3 
6.4 

5.0 
3.5 
2.1 
1.6 
1.2 

0.9 
0.8 
1.0 
1.1 
5.3 

5.0 
3.0 
2.7 
5.9 
2.0 


Neap 

(Np). 


feet, 
3.9 
3.7 
2.8 
2.9 
4.1 

3.8 
4.2 
4.2 
4.1 
4.1 

4.2 
4.2 
4.1 
4.7 
5.3 

4.9 
4.9 
6.1 
4.9 
5.2 

5.1 
6.4 
5.7 
6.8 
5.9 
5.6 
6.6 


5.8 
6.4 


6.6 
6.4 
6.5 
5.4 
6.9 

5.8 
5.8 
5.8 
5.2 
6.2 

6,3 
6.4 
6.5 
6.5 


4.8 
4.9 
4.4 
4.4 
3.7 

3.5 
2.4 
1.5 
1.1 
0.8 

0.6 
0.5 
0.7 
0.7 
3.6 

3.4 
2.0 
1.9 
4.0 
1.4 


Great 
tropic 
(Gc). 


feel. 
5.6 
6.2 
4:1 
4.2 
6.7 

6.4 
5.9 
6.9 
6.7 
5.7 

5.9 

6.8. 

6.7 

6.6 

7.3 

6.5 
6.6 
8.0 
6.5 
6.8 

6.8 
7.2 
7.5 
7.6 
7.8 
7.4 
7.3 


7.0 

7.1 


7.4 
7.2 
7.3 
7.1 
7.8 

7.7 
7.7 
7.7 
6.9 
6.7 

6.7 
7.2 
7.8 
7.3 


6.4 
6.4 
6.8 
6.8 
4.9 

4.6 
3.3 
2.0 
1.6 
1.2 

0.9 
0.8 
1.1 
1.1 
4.8 

4.5 
2.7 
2.5 
5.4 
1.9 


HWQ. 


LWQ. 


feel. 
1.1 
1.0 
0.9 
0.9 
1.1 

1.0 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.2 
1.2 

1.1 
1.1 
1.2 
1.1 
1.1 

1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

0.7 
1.2 
1.2 
1.1 

1.2 

1.1 
1.2 
1.2 
1.2 


1.2 
1.2 
1.1 
1.1 
1.0 

1.0 
0.9 
0.6 
0.6 
0.5 

0.4 
0.3 
0.4 
0.6 
1.0 

1.0 
0.7 
0.7 
1.1 
0.6 


feet 
0.4 
0.4 
0.3 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.3 
0.4 
0.4 
0.5 

0.3 
0.8 
0.3 
0.3 
0.3 

0.3 
0.3 
0.8 
0.3 
0.3 
0.3 
0.3 


0.3 
0.8 


0.3 
0.2 
0.3 
0.3 
0.3 

0.2 
0.3 
0.3 
0.3 
0.3 

0.2 
0.3 
0.3 
0.3 


0.2 
0.3 
0.2 
0.2 
0.2 

0.2 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.2 

0.2 
0.1 
0.1 
0.2 
0.1 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.m. 


Tropic 
range. 


8  40 


7  59 


6  39 


825 
8  46 


feet. 
1.1 
1.1 
1.0 
1.0 
1.1 

1.1 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.2 
1.3 

1.1 
1.1 
1.3 
1.1 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

0.7 
J. 2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.1 
1.1 
1.0 

1.0 
0.9 
0.6 
0.6 
0.6 

0.4 
0.3 
0.4 
0.6 
1.0 

1.0 
0.8 
0.7 
1.1 
0.6 


Mean  sea  level 
aboveplaneof— 


Predic- 
tions. 


feet. 
2.4 
2.2 
1.8 
1.8 
2.5 

2.4 
2.6 
2.6 
2.5 
2.5 

2.6 
2.6 
2,5 
2.9 
3.2 

3.0 
8.0 
3.8 
3.0 
3.2 

3.2 
3.4 
8.5 
3.6 
3.6 
3.4 
8.4 


8.2 
3.3 


3.4 
8.4 
3.4 
3.3 
3.7 

3.6 
3.6 
8.6 
3.2 
3.1 

3.2 
3.4 
3.4 
8.4 


3.0 
3.0 
2.7 
2.7 
2.3 

2.1 
1.5 
0.9 
0.7 
0.6 

0.4 
0.4 
0.4 
0.4 
2.2 

2.1 
1.2 
1.2 
2.5 
0.8 


Tropic 
LLW. 


feet. 
2.5 
2.4 
1.9 
1.9 
2.7 

2.5 
2.8 
2.8 
2.7 
2.7 

2.8 
2.7 
2.7 
3.1 
3.6 

8.0 
3.1 
3.8 
8.0 
8.2 

3.2 
3.4 
8.5 
3.6 
8.7 
3.6 
8.4 


3.3 
3.3 


3.5 
3.4 
8.4 
3.8 
3.7 

3.7 
3.6 
3.6 
3.2 
3.1 

3.1 
3.4 
3.4 
3.4 


3.0 
3.0 
2.7 
2.7 
2.3 

2.2 
1.5 
0.9 
0.7 
0.6 

0.4 
0.4 
0.4 
0.4 
2.3 

2,1 
1.3 
1.2 
2.6 
0.9 


Varia- 
tion of 
the  com- 
pass. 


West 

o 

1.6 
1.0 
1.0 
1.0 
1.0 

1.0 
0.5 
0.6 
0.6 
0.5 

0.5 
0.5 
0.6 
0.6 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

East, 

0.6 
0.6 


0.0 
0.0 
0.6 
0.6 
0.6 

0.5 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.5 
1.6 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 


872 


TABLE  8.— TIDAL  DIFFERENCES 


Station. 


1 
2 
3 

4 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
28 


24 
25 
26 
27 
28 

29 
30 
31 
82 
88 

84 
85 
36 
87 
88 

89 
40 
41 
42 
43 

U 

46 
47 
48 

49 
60 
61 
52 
53 

54 
55 
56 
57 
58 

59 
60 
61 
62 


NORTH  AMERICA  (Eaot 
Coast)  —Continued. 

FLORIDA— continued. 

Eattem  a?aj<— Continued. 

Jupiter  Inlet  Light 

Lake  Worth  Inlet 

Hillaboro  Inlet 

Miami,  Key  Biscajme  Bay 

Cape  Florida,  Ke  v  Biacayne 

Fowey  Rocks  light 

Point  Elizabeth,  Key  Largo 

Carysport  Reef  Light 

Alligator  Reef  Li^t 

Indian  Key 

Tom  Harbor  Keys 

Bamboo  Key 

Knights  Key 

Sombrero  Key  Light 

Bahia  Honda,  south  side 

American  Shoal  Light 

Sand  Key  Light 

Key  Wbst,  Fort  Taylor 

Northwest  Passage  Light 

Marquesas  Keys 

Rebecca  Shoal  Li^ht 

Tortugas  Harbor  Light 

Content  Keys 

Cape  Sable,  East  Cape 

Lossmans  River 

Pavilion  Key 

Round  Key 

Cape  Romano 

Big  Marco  Pass 

Sanibel  I.  Light,  San  Carlos  Entr . . . 

Puntarasa,  San  Carlos  Bay 

Boca  Grande,  Charlotte  Harbor .... 
Punta  Oorda,  Charlotte  Harbor  — 

Sarasota  Point 

Egmont  Key  Light,  Tampa  Bay  — 
Palma  Sola,  Manatee  R.,  Tampa  B. 

St.  Petersburg,  Tampa  Bay 

Tampa,  Hillsooro  Bay,  Tampa  Bay. 

Dunedin.  St.  Josephs  Sound 

Anclote  Keys  Light 

Bavport  

Ceoar  Keys 

Suwanee  River  Entrance 

Pepperflsh  Keys 

Steinhatchee  River,  Deadman  Bay . 

Point  Edward 

Rock  Island 

Aucilla  River  Entrance 

St.  Marks  Light,  Apalachee  Bay 

St.  Marks,  St.  Marks  River 

Ocklockonee  Point 

Dog  Island,  St.  George  Sound 

Apalachicola,  Apalachlcola  Bay . . . 

St.  Vincents  Island,  West  Pass 

Cape  San  Bias 

St.  Josephs,  St.  Josephs  Bay. 

St.  Andrews  St.  Andrews  Bay 

East  Pass,  Choctawhatchee  Bay 

Fort  Pickens,  Pensacola  Bay 

Warrington  Navy  Yd.,  Pensacola  B. 

Pensacola,  Pensacola  Bay 

Bohemia,  Escambia  B.,  Pensacola  B 


Geographic  position. 


Lati- 
tude. 


North. 

o    / 

26  57 
26  48 
26  15 
25  46 


25  40 
25  85 
25  14 

25  13 
24  51 

34  68 
24  46 
24  45 
24  42 
24  88 

24  40 
24  81 
24  27 
24  88 
24  87 

24  88 
24  85 
24  88 
24  48 


25  07 
25  82 
25  42 
25  50 
25  51 

25  58 

26  27 
26  29 
26  48 

26  65 

27  17 
27  86 
27  81 
27  46 

27  57 

28  01 
28  10 

28  82 

29  08 
29  17 

29  80 
29  40 
29  44 

29  58 

30  05 

aoM 

80  09 
29  58 
29  47 
29  43 

29  88 
29  40 

29  48 
80  10 

30  23 

80  20 
30  21 
30  24 
30  29 


Longitude. 


Arc. 


Time. 


WesL 


80  05 
80  02 
80  06 
80  11 


80  09 
80  06 
80  19 
80  18 
80  87 

80  41 

80  56 
8100 

81  07 
8107 

81  16 
8181 
81  53 
81  49 

81  54 

82  07 
82  85 
82  08 
81  80 


8105 
81  12 
8121 
8181 
81  41 

81  45 

82  01 
82  00 
82  16 
82  05 

82  84 
82  46 
82  87 
82  38 
82  27 

82  48 
82  51 

82  89 

83  02 
88  09 

83  22 
.33  24 
83  82 

83  60 

84  00 

84  11 
84  12 
84  20 

84  40 
8d59 

85  06 
85  22 
85  18 

85  41 

86  29 

87  17 
87  16 
87  13 
87  10 


h,  M. 

520 
520 
520 
521 


5  21 

6  20- 
521 
5  21 
522 

528 
624 
524 
624 
524 


6 
5 
5 
5 
6 

5 
6 
5 
5 


25 
26 
28 
27 
28 

28 
80 
82 
26 


524 
525 
525 
526 
527 

527 
528 
528 
629 
628 

580 
581 
580 
6  81 
6  80 


5 
6 
6 
5 
5 

5 
5 
5 
5 
5 

6 
5 
5 
5 
5 

5 
6 
5 
5 
5 


31 
31 
31 
82 
83 

83 
84 
34 
35 
36 

87 
87 
87 
89 
40 

40 
41 
41 
43 
46 


5  49 
5  49 
5  49 
5  49 


Standard  port  for 
reference. 


Name. 


Key  West, 
Key  West 
Key  West 
Key  West 


Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

^ey  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Key  West 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 


Page, 


125 
125 
125 
125 


126 
125 
125 
126 
125 

125 
125 
125 
125 
125 

125 
125 
125 
126 
125 

125 
126 
125 
125 


126 
126 
126 
125 
125 

125 
125 
125 
125 
125 

57 
67 
67 
67 
67 

57 
57 
57 
67 
57 

67 
67 
67 
57 
57 

57 

57 

57 

129 

129 

129 
129 
129 
129 
129 

129 
129 
129 
129 


Tidal  di9erenoes. 


Time. 


HW. 


LW. 


Time  meridian^ 
9(PW. 


hm  in. 
-127 
-124 
-107 
+0O1 


-102 
-1  07 
-1  01 
-105 
-1  06 

-101 
-1  11 
+5  21 
-0  56 
-0  59 

-106 
-0  49 
-0  89 
000 
+2  00 

*-0  09 
+0  18 
+0  29 
+2  07 


+4  07 
+8  49 
+8  89 
+8  29 
+8  20 

+8  10 
+2  58 
+8  00 
+3  49 
+5  06 

+4  01 
+3  19 
+3  41 
+4  15 
+5  81 

+4  02 
+8  07 
+4  46 
+4  55 
+4  52 

+4  25 
+5  15 
+5  05 

+4  44 
+5  17 

+5  47 
+6  18 
+5  18 
+3  39 
+2  50 

+2  11 
49 
14 


+1 
+2 
+2  16 
+2  03 


+158 
+2  03 
+2  25 
+2  50 


A.  M. 

-0  43 
-0  80 
-0  20 

+114 


-0  18 
-0  27 
-0  24 
-0  84 
-0  41 


-.0 

-0 


42 
58 


+6  28 
-0  81 
-0  84 

-0  86 
-0  24 
-0  15 
000 
+2  80 

+0  21 
+0  89 
+0  60 
+8  00 


+4  47 
+4  80 
+4  17 
+4  09 
+4  00 

+8  49 
+3  85 
+8  87 
+8  45 
+5  05 

+8  11 
+2  41 
+2  58 
+4  22 
+6  28 

+8  54 

+2  89 
+5  10 
+4  48 
+4  22 

+8  56 
+4  46 
+4  08 

+4  11 

+4  44 

+5  26 
+6  10 
+4  85 
-0  59 
-1  15 


-1 
-1 
-1 
-1 
-1 


89 
50 
51 
88 
17 


-152 


-1 
-1 
-1 


51 
53 
06 


Height. 


HW. 


LW. 


Meanltow 
rater. 


/eeL 

+0,8 

+0.4 

+0.5 

-0.1 


+0.5 
+0.8 
+LI 
+0.9 
+0.8 

+0.6 
+0.4 
0.0 
+0.2 
+0.8 

+0.3 

+0.4 

0.0 

0.0 

+L8 

ao 

-0.1 
-6.1 

+2.4 


+L7 
+2,5 
+2.8 
+2.2 
+1.4 

+1.1 
+0.6 
+0.4 
+0.2 
+0,2 

-8.2 
-8.4 
-3.2 
-2.8 
-2.6 

-8.0 
-2.8 
-2.4 
-2.4 
-2.4 

-2.7 
-2.8 
-2.8 
-2.4 
-2,4 

-2.8 
-2.8 
-2.4 
+L1 
+0.7 

+0.6 
+0.4 
+0.4 
+0.4 
+0.2 

0.0 

0.0 

+0.2 

0.0 


/erf. 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

ao 

0.0 
0.0 

ao 
ao 

-a  4 
-a  4 
-a  4 
-a  4 
-a  4 

-a  4 
-a  4 
-a  4 
-a  4 

-0.4 

-a  4 
-a  4 
-a  4 

-0.4 
-0.4 

-a4 
-a  4 
-a  4 
-a  8 
-a  8 

-a  2 
-a  2 
-a  2 
-a  2 

-0.2 

-a2 
-a  2 
-a  2 
-a  2 


Ratio 
of 


1.33 
1.42 
0.92 


1.42 
1.67 

i.ga 

1.76 
L67 

1.50 
L8d 
1.06 
H7 
L2S 

1.25 
L33 
1.00 
LOO 
2.17 

LOO 

a 
a 

8.00 


2.42 
8.00 
2.92 
2.88 
2.17 

1.98 
1.50 
L38 
1.17 
L17 

0.85 
0.88 
0.37 
0.47 
0.61 

0.42 
0.47 
0.56 
a  56 
a  53 

0.49 
a  47 
a  44 

ass 
a56 

asa 
a  47 
ass 

L98 
L67 

LSS 
L40 
L47 
L38 
L27 

LOT 
1.13 
L20 
L13 


iJ 


Am)  TIDAL  OONBTAlilTS. 


878 


Interral 

Ranire  of  Ude. 

Tropic  diur- 
nal inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

. 

i 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(8g). 

Neap 

Great 
troplo 

(Qc). 

UWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

% 

HWI. 

LWI. 

HHWI. 

LLWL 

val. 

Batt. 

hm  M. 

Ak  M* 

^•»  w*. 

A*  ^W* 

JiBtl, 

feel. 

fosL 

feet. 

feet. 

feet. 

h.m. 

feet. 

feel. 

feet. 

o 

1 

800 

200 

804a 

187a 

1.5 

1.8 

1.2 

1.7 

0.6 

0.1 

0.6 

0.8 

0.8 

1.5 

2 

80B 

204 

606a 

1  42a 

1.6 

1.9 

1.8 

1.8 

0.6 

0.1 

0.6 

0.8 

0.8 

1.& 

8 

820 

228 

828a 

208a 

L7 

2.0 

1.4 

1.9 

0.6 

0.1 

0.6 

0.8 

0.9 

1.5 

4 

980 

856 

984a 

880a 

1.1 

L8 

0.9 

1.8 

0.5 

0.1 

0.5 

0.6 

0.6 

1.5 

5 

824 

229 

8126 

8  10a 

•     1.7 

2.2 

1.1 

12 

1.0 

0.8 

1.1 

0.8 

1.0 

1.5 

6 

820 

2  16 

8095 

254a 

2.0 

2.6 

1.8 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

1.5 

7 

825 

2  18 

8  146 

254a 

2.8 

2.9 

1.5 

2.9 

1.2 

0.4 

1.8 

1.2 

1.8 

2.0 

8 

821 

206 

8  106 

244a 

2.1 

2.7 

1.4 

2.7 

1.1 

0.4 

1.2 

1.0 

1.2 

2.0 

9 

822 

200 

8  116 

288a 

2.0 

2.6 

1.8 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

2.0 

10 

828 

156 

8  116 

286a 

1.8 

2.3 

1.2 

2.4 

1.1 

0.8 

1.1 

0.9 

1.0 

2.0 

11 

8  12 

146 

7  506 

229a 

1.6 

2.0 

1.1 

2.1 

1.0 

a8 

« 

1.1 

0.8 

0.9 

2.0 

12 

2  19 

866 

2  04a 

9456 

1.8 

1.7 

0.9 

1.8 

0.9 

0.8 

1.0 

0.6 

0.8 

2.0 

13 

827 

208 

8  146 

2  53a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.8 

1.0 

0.7 

0.8 

2.0 

14 

824 

205 

8  116 

2  47a 

1.5 

1.9 

1.0 

2.0 

1.0 

0.8 

1.0 

0.8 

0.9 

2.0 

15 

8  16 

202 

8066 

2  44o 

1.5 

1.9 

1.0 

2.0 

1.0 

0.8 

1.0 

0.8 

0.9 

2.5 

16 

8S2 

2  13 

8  196 

256a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

2.5 

17 

840 

220 

8266 

8  07a 

1.2 

1-5 

0.8 

1.7 

0.9 

0.8 

0.9 

0.6 

0.7 

2.5 

18 

920 

236 

8446 

322a 

1.2 

1.6 

0.9 

1.9 

0.9 

0.6 

is  43 

1.2 

0.6 

0.9 

2.5 

19 

11  19 

505 

11006 

58Sa 

2.6 

8.2 

1.7 

8.1 

1.2 

0.4 

1.8 

1.2 

1.4 

2.5 

20 

9  10 

266 

8666 

848a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.8 

0.9 

0.6 

0.7 

2.6 

21 

980 

8  12 

8  876 

402a 

1.1 

1.4 

0.7 

2.1 

1.0 

1.0 

1.5 

0.6 

1.0 

8.0 

22 

944 

8  21 

8  476 

4  14a 

1.1 

1.4 

0.8 

2.1 

1.0 

1.0 

18  41 

1.5 

0.6 

1.1 

8.0 

28 

1128 

637 

11206 

605a 

8.6 

4.6 

2.4 

4.4 

1.5 

0.5 

1.6 

1.8 

2.0 

2.5 

24 

105 

796 

056a 

766o 

2.9 

8.7 

1.9 

8.6 

1.8 

0.4 

1.4 

1.4 

1.6 

2.0 

25 

046 

708 

088a 

r34a 

8.7 

4.7 

2.5 

4.5 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0 

26 

086 

655 

0  27a 

728a 

3.5 

4.5 

2.8 

4.8 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0 

27 

025 

646 

0  17a 

7  14a 

3.4 

4.4 

2.8 

4.2 

1.5 

0.5 

1.5 

1.7 

1.9 

2.0 

28 

0  15 

686 

005a 

7  10a 

2.6 

8.8 

1.7 

8.3 

1.8 

0.4 

1.4 

1.3 

1.5 

2.0 

29 

005 

625 

-0  06a 

7  01a 

2.3 

2.9 

1.5 

2.9 

1.2 

0.4 

1.8 

1.2 

1.8 

2.0 

30 

12  17 

6  10 

12  066 

648a 

1.8 

2.8 

1.2 

2.4 

1.1 

0.8 

1.1 

0.9 

1.0 

2.5 

31 

12  19 

612 

12  066 

655a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

2.5 

32 

042 

6  19 

026a 

7  llo 

1.4 

1.8 

0.9 

1.9 

0.9 

0.8 

1.0 

0.7 

0.8 

2.5 

33 

200 

740 

147a 

825a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.3 

1.0 

0.7 

0.8 

2.0 

34 

12  15 

588 

11  196 

608a 

1.5 

2.0 

0.9 

2.4 

0.8 

1.4 

1.6 

0.8 

1.8 

2.5 

36 

11  82 

507 

10  886 

589a 

1.4 

1.8; 

0.9 

2.8 

0.8 

1.3 

1.6 

0.7 

1.2 

2.5 

36 

11  55 

520 

11  006 

550a 

1.6 

2.1' 

1.0 

2.5 

0.8 

1.4 

1.7 

0.8 

1.4 

2.5 

87 

003 

648 

11896 

7  15a 

2.0 

2.6 

1.2 

8.0 

0.9 

1.6 

1.9 

1.0 

1.7 

2.5 

88 

120 

860 

088a 

9  15a 

2.2 

2.9 

1.4 

8.3 

0.9 

1.7 

2.0 

1.1 

1.8 

2.0 

89 

12  15 

620 

11  286 

648a 

1.8 

2.4 

1.1 

2.8 

0.9 

1.5 

1.8 

0.9 

1.6 

2.0 

40 

11  20 

505 

10  816 

5  32a         2.0 

2.6 

1.2 

8.0 

0.9 

1.6 

1.9 

1.0 

1.7 

2.0 

41 

084 

736 

-0  12a 

8  01a 

2.4 

8.2 

1.5 

8.5 

1.0 

1.8 

2.1 

1.2 

1.9 

2.0 

42 

042 

7  18 

-0  03a 

7  87a.       2.4 

8.1 

1.5 

3.5 

1.0 

1.7 

2i  is 

2.1 

1.2 

1.9 

2.5 

43' 

088 

646 

-0  09a 

7  11a         2.3 

3.0 

1.4 

3.4 

1.0 

1.7 

2.1 

1.2 

1.8 

2.5 

44 

Oil 

620 

-0  38a 

6  47a 

2.1 

2.8 

1.3 

8.1 

0.9 

1.6 

2.0 

1.0 

1.8 

2.5 

45 

100 

709 

0  11a 

786a 

2.0 

2.6 

1.2 

8.0 

0.9 

1.6 

1.9 

1.0 

1.7 

2.5 

46 

060 

626 

-0  02a 

6  54a 

1.9 

2.5 

1.2 

2.9 

0.9 

1.6 

1.9 

1.0 

1.6 

2.5 

47 

028 

688 

-0  19a 

658a 

2.3 

3.0 

1.4 

3.4 

1.0 

1.7 

2.1 

1.2 

1.8 

2.5 

48 

100 

705 

0  14a 

730a 

2.4 

3.2 

1.5 

3.5 

1.0 

1.8 

2.1 

1.2 

1.9 

2.5 

49 

129 

746 

080a 

808a 

2.5 

8.2 

1.5 

3.6 

0.8 

2.0 

21  26 

2.2 

1.2 

2.1 

8.0 

50 

200 

830 

1  11a 

8  57a 

2.0 

2.6 

1.2 

3.0 

0.9 

1.6 

1.9 

1.0 

1.7 

8.0 

51 

1  00 

705 

0  13a 

7  SOa 

2.3 

8.0 

1.4 

3.4 

1.0 

1.7 

2.1 

1.2 

1.8 

3.0 

52 
53 

[0  20 
[12  10] 

[1180] 
11  10 
11  80 
11  9.^ 

11  25] 

[11  23] 
11  28 

11  43 

12  15] 

6  25 

5  85] 

-1  10a 
10  256 

9  44a 
9  27a 

1.2 

;o.8] 

ro.fti 

1.7] 

ro.«i 

0.6 

;o.4] 

ro.31 

2.9 
2.5 

2.2 
2.1 

1.0 
0.8 

1.4 
1.2 

8.0 
8.5 

54 
65 
56 
57 
68 

69' 
60  1 
61 
82  • 

1 

9466 
9236 
9486 
9486 
9826 

9246 

9296 

9  516 

10  166 

908a 

8  51a 
850a 

9  01a 
9  19a 

8  41a 
8  42a 
8  40a 
925a 

2.3 
2.1 
2.2 
2.0 
1.9 

1.6 
1.7 
1.8 
1.7 

2.0 

1.9 
1.9 
1.8 
1.8 

1.6 
1.7 
1.7 
1.7 

0.8 
0.7 
0.7 
0.7 
0.6 

0.5 
0.5 
0.6 
0.5  ' 

1 

1.1 
1.0 
1.1 
1.0 
0.9 

0.8 
0.8 
0.9 
0.8 

3.5 
3.5 
3.5 
3.5 
4.0 

4.5 
4.5 
4.6 
4.5 

1 

4  55 

5  05 
5  05 
blO] 

[4  19] 
4  20 

4  34 

5  08 

0.4 
0.5 
0.3 
0.2] 

[0.1] 
0.1 
0.1 
0.1 

0.6 
0.7 
0.4 
0.3] 

[0.1] 
0.2 
0.1 
0.1 

0.2 
0.2 
0.1 
O.l] 

[0.0] 
0.1 
0.0 
0  0 

2133 

1 

374 


TABLE  3.— TIDAL  DIFFERENCES 


5 

a 

s 
55 


1 
2 
8 
4 


5 
6 

7 
8 


9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
28 

24 
25 
26 
27 


28 
29 
SO 
81 
32 

38 
34 
35 
36 


37 
38 
39 
40 
41 

42 
43 
44 
45 
46 


47 


Geographic  position. 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

ALABAMA. 

Perdido  Entrance,  Alabama  Point 
Mobile  Point  Light,  Mobile  Bay . . . 
Great  Point  Clear,  Mobile  Bay  . . . . 
Mobile,  Mobile  River 


Lati- 
tude. 


MISSISSIPPI. 


Horn  Island  Light. 
Pascagoula  Light. . 

BiloJd  Light 

Cat  Island  Light . . 


IX)ri8IANA. 

Lake  Borgne,  The  Rigolets 

Chandeleur  Light 

Pass  a  Loutre  Light,  Mississippi  R.. 

Port  Eads,  South  Pass,  Miss.  R 

Southwesit  Pass  Light,  Miss.  R 


Head  of  Passes  Lt,  Mississippi  R 

Barataria  Bay  Light 

Grand  Pass.  Tim balier  Light 

Wine  Island,  Terrebonne  Bay . . . 
Isle  Demiere,  or  Last  Island 


Ship  Shoal  Light 

Southwest  Reef  Lt.,  Atchafalaya  B. 

Atchaf^aya  River  Entrance 

Cote  Blanche,  Cote  Blanche  Bay. . . 
WeelEs  Island.  Vermilion  Bay 


Southwest  Pans,  Vermilion  Bay. 

Mermentau  River  Entrance 

Calcasieu  Light , 

Sabine  Pas8  Light 


TEXAS. 


Bolivar  Point  Light 

Galveston.  Doswells Wharf  ... 
Morgans  Point,  Galveston  Bay. 

Brazos  River  Entrance 

Pass  Cavallo,  Matagorda  Bay . . 


Aransas  Pa.<w  Light — 

Corpus  Christ!  Pass 

Brazos  Santiago  Light. 


North. 

o     / 

30  17 
30  14 
30  29 
30  41 


30  13 
30  21 
80  24 
30  14 


30  09 
80  03 
29  12 
29  01 

28  5S 

29  09 
29  17 
29  03 
29  a5 

29  04 

28  55 

29  24 
29  28 
29  44 
29  48 

29  35 
29  45 
29  47 
29  43 


29  22 
29  19 
29  41 
28  56 
28  22 

27  52 

27  86 

26  04 

Rio  Grande  Entrance 25  57 


MEXICO. 

Ou{f  of  Mexico. 

Tampico 

Vera  Crur 

Areas  Cays 

Triangles 

Laguna  de  Terminos  . . . . 

Campeche 

Sisal 

Cape  Catoche 

Mugeres  Harbor 

Cozumel 

BELIZE. 

Belize 


GUATEMALA. 

Caribbean  Sea. 
48     Dulce  River  Entrance... 

HONDURAS. 

Caribbean  Sea. 


49 
,  50 


Roatan  Island . . 
Bonacca  Island. 


22  10 

19  12 

20  15 

20  54 

18  36 

19  50 

21  10 
21  32 
21  14 

20  28 


17  33 


15  50 


16  23 
16  29 


Longitude. 


Arc. 


Time. 


Wett, 


87  33 

88  01 

87  56 

88  02 


88  32 
88  34 

88  54 

89  09 


89  38 

88  52 

89  02 
89  10 
89  24 

89  15 

89  57 

90  21 
90  85 

90  57 

91  04 
91  80 
91  16 
91  43 

91  50 

92  02 

93  04 
93  21 
98  51 


94  46 
94  47 

94  58 

95  18 

96  24 

97  08 
97  13 
97  10 
97  09 


97  49 
96  08 

91  58 

92  08 
91  53 

90  32 
90  03 
87  04 
86  52 
86  48 


88  14 


88  45 


86  28 
85  54 


550 
5  52 
5  52 
5  52 


5  54 
5  54 
5  56 
5  57 


5 
5 
5 
5 
5 


59 
55 
56 
57 

58 


5  57 

6  00 
6  01 
602 
6  04 

6  04 
6  06 
6  0^ 
6  07 
6  07 


6 
6 


06 
12 
13 
15 


6  19 
6  19 
620 
6  21 
6  26 


6 
6 


28 
29 
6  29 
6  29 


6  31 
625 
6  08 
6  09 
6  08 


6  02 
600 

48 
47 
47 


5 
5 
5 


5  53 


5  55 


5  46 
5  44 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Key  West. 


Key  West. 
Key  West. 


Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Key  West. 
Key  West. 
Key  West. 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 


Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 


Page. 


129 
129 
129 
129 


129 
129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
125 
125 
125 


129 
129 
129 
129 
129 

129 
129 
129 
129 


129 
129 
129 
1-29 
1'29 

129 
125 
125 
125 
125 


125 


125 


125 
125 


Time. 


Time  meridian. 
9(P  W. 

h,  m. 
-1  31 
-1  54 
-0  20 
+0  16 


h.  ffi. 

129 

+2  18 

129 

+2  08 

129 

+4  12 

129 

+4  50 

+2  52 
+1  81 
+2  35 
+3  06 


+4  44 

+1  58 
+1  06 
+0  57 
+1  05 

+1  20 
+1  21 
+1  20 
+1  37 
+1  61 

+1  49 
+0  52 
+1  01 
+1  18 
+1  28 

-2  49 
+6  52 
+6  10 
+7;2 


+0  25 
0  00 
+8  16 
-0  07 
+0  18 


-0  62 
-2  40 
-2  18 
-1  58 


+2  42 
-2  53 
-2  65 
-8  21 
-3  28 

-8  13 
-3  27 
-8  01 
-2  45 
-2  28 

-2  28 
-1  69 
-0  46 
+0  46 
+2  30 

-1  49 
+6  81 
+6  68 

+7  50 


+0  12 
000 
+2  24 
+0  03 
+0  26 


+0  10  I  +0  15 

-0  09  I  -0  04 

-1  88  !  -2  16 

-2  10  -2  18 


Local  time. 
19 


-0 
+0  04 
-3  04 
-8 
-2 


10 
54 


-2 
-2 
-6 
-5 
-5 


30 
25 
13 
18 
08 


-0  46  '     -0  12 


+0  14 


-1  11 
+0  04 


-f0  48 


-2  16 

-1  09 

+1  34 

+2  08 

+0  32 

+105 

+0  21 

+0  53 

-0  39 

-0  07 

-0  89  i 
+0  86  I 


HW.  '  LW. 


Mean  Low 
Water. 


feeL 

+0.4 

-0.1 

+0.8 

+0.4 


+0.4 
+0.6 
+0.6 
+0.4 


-0.2 

+0.2 

0.0 

0.0 

+0.2 

-0.2 
+0.4 
+0.2 
0.0 
+0.4 

+0.4 
+0.4 
+0.1 
+0.1 
+0.1 

+0.4 

0.0 

+0.3 

-0.6 


+0.2 
0.0 

-0.7 
0.0 
0.0 

0.0 

0.0 

-0.4 

-0.2 


-0.2 

+0.6 

0.0 

0.0 

0.0 

+1.2 
+0.2 

0.0 
+0.1 

0.0 


0.0 


+0.4 


+1.5 
0.0 


Ratio 

of 
ranges. 


feet. 

-0.2 

-0.1 

-0.2 

-0.2 


-0.2 
-0.8 
-0.8 
-0.2 


0.0 
-0.2 
-0.2 
-0.2 
-0.2 

-0.2 
-0.2 
-0.4 
-0.2 
-0.4 

-0.4 
-0.4 
-0.4 
-0.4 
-0.2 

-0.4 
0.0 
0.0 
0.0 


0.0 
0.0 
+0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


I 


0.0 
-0.4 
-0.2 
-0.2 
-0.2 

-0.8 
0.0 
0.0 
0.0 
0.0 


0.0 


0.0 


0.0 
0.0 


1.33 
1.00 
L67 
1.40 


1.47 
1.63 
1.63 
1.40 


0.98 
1.20 
1.07 
1.13 
1.27 

0.98 
1.40 
1.33 
1.20 
1.47 

1.47 

1.47 
1.33 
1.33 
1.20 

1.53 
1.00 
1.26 
0.58 


1.07 
1.00 
0.47 
1.07 
1.07 

1.07 
1.07 
0.78 
0.98 


I 


0.87 
1.60 
1.07 
1.07 
1.07 

2.40 
L17 
1.00 
1.08 
1.00 


1.00 


1.33 


2.23 
1.00 


AND  TIDAL  CONSTANTS. 


375 


28 
29 
30 
31 
32 

33 
34 

a5 

86 


87 
38 
39 
40 
41 

42 
43 
44 
45 
46 


47 


48 


49 
60 


Interval. 


£i     . 

a 

s 
55 


Mean. 


HWI. 


1 
2 
8 
4 


6 
6 

7 
8 


9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 


h.  fit. 

25 
19] 
[0  50 
tl35: 


[12  00] 

0  20 

1  01 
0  231 


[3  10] 
h63 
11  15 
10  55 

10  bi 

11  30 
1100 

10  50 

11  00 

11  151 


I   [12 


I 


10 
00, 
[2  00' 
3  20 
6  16 

[2  10] 
200 
2  17 
8  17 


[4  07 
[4  18^ 
[6  30 
[4  15 
[4  35 

4  25 
4  05 
2  00 
1  55' 


[2  00 
[2  49 
[2  06 
12  00 

ri2 16; 

2  59 
10  20 
980 
920 
8  20 


800 


900 


7  86 

8  60 


LWI. 


A.  m. 

5  05 
3  15 

6  30 
6  50 


[5  40 

5  46 

6  00 
6  35 


9  45 


33 

00 
42 
41 


30 

.    47 

t5  38 

6  00 

6  30 


6  83 
6  56 

8  25 

9  55 

:oi3: 

[8  27] 
8  20 

8  41 

9  86 


10  23 
10  83, 
[0  40 
i0  30 
10  47 


,'  I 


[10  85 

[10  16 

[8  10 

[8  03 


8  84 
,8  38 

6  50 

5  45 

6  00 

9  28 
4  10 
3  19 
8  06 
2  08 


1  50 


2  60 


128 
2  88 


Tropic. 


HHWl.       LLWI. 


h.  m. 

9886 

9  816 

-0  60a 

12  186 


10  136 

8  626 

9  646 
10  246 


12  006 
9  186 
8  256 
8  156 
8  226 

8  386 
8866 
8  406 
8606 
9066 

9006 
8  0O6 
8  106 
8  206 
8  806 


176 
256 
846 
426 


7  206 

6566 

10  106 

6  466 

7  066 


6  666 
6  366 
6  076 
4  866 


6566 

7  186 
4  106 
4  046 
4206 

4  596 

10  076 

9  166 

9066 

8  066 


7  466 


8  476 


7  266 

8  866 


h.  n. 

9  01a 

8  36a 

10  10a 

10  46a 


936a 

7  48a 

8  06a 
8  27a 


0  406 
7  84a 
7  31a 
7  04a 

6  56a 

7  12a 

6  56a 
720a 

7  35a 
7  55a 

7  50a 

8  16a 
980a 

11  00a 
0  196 

8  24a 
8  00a 

8  22a 

9  17a 


10  14a 
10  02a 
0006 
10  08a 
10  20a 

10  08a 
948a 
7  36a 
7  84a 


7 
7 
5 
5 
5 


51a 
56a 
08a 
03a 
18a 


9  13a 


4  55a 
4  06a 
3  57a 
2  56a 


2  87a 


883a 


1  66a 
8  25a 


Range  of  tide. 


Mean    Spring 
(Mn).  ;    fSg). 


feet. 

[0.3] 

0.2' 

1.0 

0.5' 


.01, 

0.4] 

0.4' 
fO.3 
0.7; 

0.6 

ro.6 

0.6 
0.6 
0.7' 

[1.0]  I 
1.2  ' 
1.6 
0.7 


0.8 
0.7 
0.31 

0.4 


0.2 

[0.41 

0.3 

0.3 

0.3 

1.7 
1.4 
1.2 
1.3 
1.2 


1.2 


'.  I 


1.6 


2.7 
1.2 


Neap 

(Np). 


feel. 

[0.4 

0.2 

1.4 

0.7 


[0. 1 
0.1 
0.5 
0.2 


0.1] 
0.5 

ro.3 

0.8: 

0.7 
0.7' 
0.7] 

o.r 

:o.8: 

1.7 
0.9 


[0.7] 

1 

[0.8] 

[0.6] 

0.6 

0.5 

0.4 

0.1 

0.1 

0.1 

0.7 

0.8 

0.6 

0.7] 

. 

[0.8] 

0.6J 

0.9 

0.8 

.0.4, 

0.5 


0.2 

0.6 

.0.4, 

0.4 

:o.4; 

2.1 
1.8 
1.5 
1.6 
1.5 


1.6 


2.0 


8.5 
1.5 


[0.3] 

[0.4] 

[0.1] 

0.4 

1 

0.6 

0.1 

0.8 

0.4 

0.0 

0.8 

0.3 

I 

0.2 

t 
1 

1 

Great 
tropic 
(Gc). 


ro.8] 

[0.41 

t 

[0.2] 

0.2 

0.8 

1 

0.1 

0.1 

1 

0.1 

1 

0.0 

0.1 

0.2 

0.1 

0.2 

0.3 

0.1] 

0.0] 
0. 2 
0.3 
0.8 

0.6; 

0.5 
0.5 
0.5 

To.  5 

p.e; 

[0.9] 
1.0 
1.3 
0.6 


0.7 
0.6 
0.2 
0.5 


0.1 
0.8 
0.2 
0.2 
0.2 

1.3 
0.9 
0.8 
0.9 
0.8 


0.8 


1.1 


1.8 
0.8 


feel. 
2.0 
1.5 
2.5 
2.1 


2.0 
2.3 
2.3 
2.1 


1.4 
1.8 
1.6 
1.7 
1.9 

1.4 
2.1 
2.0 
1.8 
2.2 

2.2 
2.2 
2.0 
2.0 
1.8 

2.3 
2.2 
2.0 
1.2 


1.6 
1.5 
0.7 
1.6 
1.6 

1.6 
1.6 
1.1 
1.4 


1.8 
2.4 
1.6 
1.6 
1.6 

8.6 
1.9 
1.7 
1.8 
1.7 


1.7 


2.1 


8.4 
1.7 


Tropic  diurnal 
inequality. 


HWQ. 


/eet. 


LWQ. 


feet. 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


I  Mean  sea  level 
above  plane  of— 


Varia- 
tion of 
„      ,    the  com- 


A.  m. 


21  88 


21  29 
21  52 


20  07 


0.4 
0.4 
0.8 


0  28 


1.2 
1.2 
0.6 


21  88 


0.4 
0.9 
0.9 
0.9 
0.9 


0.9 


1.0 


3.0 
0.3 
0.3 
0.8 
0.3 


0.3 


0.3 


1.8 
0.9 


0.4 
0.3 


19  57 

20  85 


20  59 


1.8 

0.7 

2,2 

0.7 

2.2 

0.7 

2.0 

0.7 

1.4 

0.5 

1.9 

0.6 

1.7 

0.5 

1.7 

0.5 

1.8 

0.6 

1.6 
1.9 
1.6 
1.5 
1.7 

1.7 
1.7 
1.6 
1.6 
1.5 

1.7 
1.3 
1.2 
0.7 


1.4 
1.4 
0.9 
1.4 
1.4 

1.4 
1.4 
1.2 
1.8 


1.8 
2.4 
1.5 
1.5 
1.5 

8.0 
1.0 
0.9 
1.0 
0.9 


0.9 


1.1 


1. 
0. 


0.4 
0.7 
0.6 
0.8 
0.6 

0.6 
0.6 
0.6 
0.5 
0.6 

0.6 
0.6 
0.8 
0.4 


0.7 
0.6 
0.8 
0.6 
0.6 

0.6 
0.6 
0.4 
0.6 


0.6 
0.7 
0.5 
0.6 
0.5 

0.8 
0.7 
0.6 
0.6 
0.6 


0.6 


0.8 


1.4 
0.6 


I 


1.0 
1.1 
1.1 
1.0 


0.7 
0.9 
0.8 
0.8 
0.9 

0.7 
1.0 
0.8 
0.7 
0.8 

0.8 
0.8 
0.7 
0.7 
0.7 

0.8 
1.0 
0.9 
0.6 


0.9 
0.9 
0.5 
0.8 
0.8 


0.7 
0.8 
0.7 


0.7 


0.9 


1.5 
0.7 


0.8 
0.8 
0.6 
0.7 

0.7 
1.1 
0.8 
0.8 
0.8 

2.3 
0.8 

6.0 
5.0 
5.0 
6.0 


5.5 
5.0 
6.0 
5.0 
6.0 

5.0 
6.5 
5.6 
5.5 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.6 
7.0 
7.0 
7.0 


7.5 
7.6 
7.5 
7.5 
8.0 

8.0 
8.0 
8.0 
8.0 


8.0 
6.5 
6.0 
6.0 
6.5 

5.6 
5.5 
4.5 
4.5 
4.6 


6.5 


5.6 


5.0 
5.0 


876 


TABLE  3.-:Tn>AL  DIFFERENCES 


i 


1 

2 
S 

4 

5 
6 
7 
8 


10 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 


26 
27 
28 
29 
80 

31 
82 
83 
84 
35 

86 
87 
88 
89 
40 

41 
42 
43 
44 


45 
46 

47 
48 
49 


50 
51 
52 
53 
54 
56 


Station. 


NORTH  AMERICA  (EAR 
Coast)— Continaed. 

NICARAGUA. 

OariUbean  Sbo, 

SerranlllaBank 

SerranaBank 

Old  Providence  Island 

Cape  Gracias  a  Dio8  Harbor 

Pearl  Cays 

Gomlfllauds 

Bluefields,  Lagoon  Entrance 

San  Juan  del  Norte  (Greytown) . . . 

COBTA  BICA. 

OarU)bean  Sea, 
Point  Blanco 

BBBMUDA  IBLANDB. 

Ireland  Island,  dockyard 

BAHAMAS. 

Memory  Rock 

Great  Bahama  Island 

Whale  Key 

Great  Abaco 

Gun  Key 

Andros  Island 

Nassau,  New  Proyidenoe  Island . . . 

Eleuthera  Island 

Cat  Island 

San  Salvador,  or  Watling  Island.. 

Clarence  Harbor,  Long  Island 

Crooked  Island 

Mariguana 'Island 

Inagualslahd 

Turks  Islands 

wm  iin>iBi. 

Cfuba, 

Cape  San  Antonio 

Bania  Honda 

Habana  

Matansas 

Cardenas 

Cayo  Pared6n  Grande 

Nuevltas  Bay  Entrance 

Nuevitas,  Nuevltas  Bay 

Port  Padre 

PortGlbara 

Port  NIpe  Entrance 

Li  visa  Bay  Entrance 

PorlTanama 

Cape  Maisi 

Guantanamo  Bay  Entrance 

Santiago  Bay  Entrance 

Ensenada  de  Mora 

Manzanillo 

Port  Xagua  Entrance  (Cienfuegos) 

Jamaica, 

Morant  Point 

Port  Royal 

South  Negril  Point 

St.  Anns  Bay 

Grand  Cayman  Island 

Haiti  or  Santo  Domingo. 

Port  au  Prince 

Fort  Dauphin 

Samana  Bay 

Saona  Island 

Santo  Domingo 

Jacmel 


Geogtaphlc  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


NorVL 

o     t 

15  60 
14  20 

13  21 

14  62 

12  28 
12  10 
12  01 
10  66 


10  00 


82  20 


26  59 
26  29 
26  42 
26  17 
26  84 

24  29 

25  06 
25  06 
24  20 
24  06 

28  06 
22  49 
22  26 
20  56 
2126 


21  62 

22  58 
28  08 
28  02 
28  04 

22  29 
21  88 
21  86 
21  12 

21  06 

20  48 
20  46 
20  43 
20  15 

19  55 

20  00 

19  51 

20  19 

22  06 


17  56 

17  56 

18  18 

18  80 

19  20 


18  87 

19  45 
19  13 
18  10 
18  27 
Id  12 


Longitude. 


Arc. 


Time. 


Wed. 


79  48 

80  17 

81  18 
83  14 

88  26 
88  08 
83  42 
83  41 


88  02 


64  60 


79  09 

78  40 
77  06 
77  08 

79  18 

77  44 
77  21 
76  06 
76  24 
74  26 

74  68 
74  21 
73  00 
73  41 
n  09 


84  68 
83  13 
82  22 
81  45 
81  12 

78  09 
77  07 
77  16 
76  86 
76  00 

76  85 
75  28 
75  19 

74  08 

75  09 

76  60 

77  80 
77  10 
80  28 


76  11 

76  47 
78  24 

77  16 
81  21 


72  21 

71  48 
69  09 

68  40 

69  53 

72  35 


h. 
6 
6 
6 
6 


m. 
19 
21 
26 
33 


684 
632 
636 
586 


632 


4  19 


6  17 
6  16 
609 
609 
6  17 


6 
5 
6 
6 
4 

5 
4 

4 
4 
4 


11 
09 
06 
02 
66 

00 
67 
62 
56 
46 


640 
633 
629 
627 
625 

6  13 
608 
609 
506 
605 


6 
6 
5 
4 
6 

6 
6 
5 
6 


02 
02 
01 
57 
01 

03 
10 
09 
22 


05 
07 
14 
09 
25 


4  49 

4  47 

487 

435 

440 

4  60 

1 

Name. 


Key  West 
Key  West 
Key  West 
Key  West 

Key  West 
Key  West 
Key  West 
Key  West 


Key  West... 

Sandy  Hook 

Key  West... 
Key  West... 
Key  West... 
Key  West... 
Key  West... 

Key  West... 
Key  West... 
Key  West... 
Key  West... 
Key  West... 

Key  West... 
Key  West... 
Key  West... 
Key  West... 
Key  West... 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 

Galveston 
Galvcsston 
Galveston 
Galveston 
Galveston 

Key  West. 
St.  Johns . 
St.  Johns , 
Galveston 
Galveston 
Galveston 


126 
126 
126 
125 

125 
125 
125 
125 


126 


126 
126 
125 
126 
125 

126 
126 
126 
126 
126 

126 
126 
126 
126 
126 


125 
125 
125 
125 
125 

125 
125 
126 
126 
125 

126 
125 
126 
126 
125 

125 
125 
125 
125 


129 
129 
129 
129 
129 


125 
53 
58 
129 
129 
129 


Tidal  diflerenoes. 


Time. 


HW. 


LW. 


Local  Hme. 

h.  m. 


h.  m. 
-4  47 
-4  47 
-4  47 
-Hi  88 

+6  28 
+6  18 

+4  88 
+4  88 


+4  88 


-0  28 


-107 
-1  02 
-0  58 
-0  66 
0  27 


-1 
-1 
■1 
-1 
-1 

-0 
-1 
-1 
-0 
-1 


06 
26 

48 
48 
48 

28 
68 
28 
68 
18 


-4  26 
-4  26 
-4  26 
+2  04 

+6  00 
+6  44 
+4  67 
+6  10 


+6  10 


-0  82 


-0  85 
-0  80 
-0  26 
-0  24 
+0  05 


-0 
-0 
-1 
-1 
-1 


86 
62 
IS 
16 
16 


+0  04 
-1  26 
-0  66 
-0  26 
-0  46 


1\me  meridian. 
7^  W. 


+ 
+ 

+ 
+ 


0 
0 
0 
0 

1 


23 
10 
00 
10 
03 


-114 
+12  16 
+14  01 
+12  24 
+1130 

+1184 
+1127 
+11  29 
+11  14 
+12  25 

+12  49 
+12  46 
-10  04 
+  089 


+ 
+ 
+ 
+ 
+ 


56 
86 
22 
42 
85 


-0  42 
+12  44 
+14  88 
+12  65 
+1167 

+12  04 
+11  69 
+1157 
+1146 
+12  64 

+18  17 
+13  23 
-982 
+  100 


Local  lime. 


■  9  41 

-  8  41 

-  5  16 

-  8  41 
-10  41 


+12  00 
+  004 
+  2  14 
-858 
-10  42 
-10  42 


+12  02 
-11  48 
-823 
-11  48 
+11  02 


+  004 
+  003 
+  2  12 

-  8  48 

-  9  24 
-924 


Hei^t 


HW. 


LW. 


Mean  Low 
Water. 


feet. 

+0.4 

+0.4 

-0.4 

+0.4 

+0.4 

+0.4 

-0.6 

0.0 


0.0 


-L3 


+1.2 
+1.8 
+2.4 
+1.2 
+1.2 

+1.1 

+L4 
+L9 
+1.9 
+L9 

+2.0 
+0.8 
+1.1 
+1.6 

+1.1 


0.0 
-0.2 
-0.3 
•fO.6 
+0.2 

+L0 
+0.1 
+0.2 
-fO.O 
+0.7 

+0.8 
+0.7 
+0.7 
+L0 
-0.2 

-0.1 
-0.4 
+1.9 
+0.4 


-0.4 
-0.4 
-0.4 
-0.4 
—0.8 


0.0 
+1.4 
-0.6 
-0.8 
+0.6 
-t-0.8 


feet. 

0.0 

ao 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 


ao 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
-0.1 


0.0 
-0.4 
-0.4 

0.0 
-0.2 
-0.2 


Ratio 
of 


1.83 

i.e 

0.67 
1.83 

l.SS 
1.83 
0.58 
1.00 


1.08 


0.7D 


2.08 
2.60 
2.92 
2.00 
1.92 

1.9S 
2.17 
2.68 
2.68 
2.68 

2.67 
1.67 
1.92 
2.25 
1.92 


1.00 
0.83 
0.75 
L42 

L17 

1.83 
1.06 
L17 
1.75 
1.56 

1.67 
1.58 
1.66 
1.83 
0.88 

0.92 
0.67 
2.58 
0.67 


0.74 
0.74 
0.74 
0.81 
0.87 


1.00 
1.92 
0.92 
0.40 
L48 
1.68 
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Itttenral. 

lUoipe  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

i 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(Np). 

Oreat 

tropic 

(Go). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predio- 
tion& 

Tropic 
LLW. 

tion  of 

the  oom- 

paaB. 

% 

HWI. 

LWI. 

HHWI. 

LLWI. 

• 

val. 

• 

* 

EaA. 

A.  M. 

h,  in* 

Ma    W#B 

n.  01. 

feet. 

feet 

feet. 

fetL 

feel. 

/feet. 

K,  m. 

fed. 

feet 

feet. 

o 

1 

400 

10  18 

8  476 

10  666 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

8.5 

2 

400 

10  18 

8  476 

10  666 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

8.6 

8 

400 

10  18 

8486 

11086 

0.8 

1.0 

0.5 

1.2 

0.7 

0.2 

0.7 

0.4 

0.5 

4.0 

4 

10  20 

407 

10  07a 

4606 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

4.5 

5 

1  60 

80S 

1  375 

8  466 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

4.5 

6 

186 

7  47 

1  226 

8806 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

4.5 

7 

104 

700 

0  19a 

7  516 

0.7 

0.8 

0.6 

1.3 

0.9 

0.8 

0.9 

0.8 

0.6 

5.0 

8 

1  00 

7  18 

0466 

8006 

1.2 

1.5 

0.8 

1.7 

0.9 

0.8 

0.9 

0.6 

0.7 

1 

6.0 

9 

100 

7  13 

0456 

8026 

1.3 

1.6 

0.9 

1.8 

0.9 

0.8 

1.0 

0.6 

0.8 

5.0 
WetA, 

10 

704 

0  62 

7  01a 

1  08a 

8.3 

4.0 

2.6 

8.6 

0.8 

0.1 

0.9 

1.6 

1.7 

9.5 

11 

740 

1  28 

7  80a 

2  01a 

2.5 

8.2 

1.7 

8.1 

1.2 

0.4 

1.3 

1.2 

1.4 

0.5E. 

12 

745 

1  88 

736a 

20Sa 

8.0 

8.8 

2.0 

8.8 

1.4 

0.5  ; 

1.5 

1.5 

1.7 

0.5E. 

18 

760 

188 

7  41a 

206a 

8.6 

4.5 

2.4 

4.3 

1.6 

0.5 

1.6 

1.8 

1.9 

0.5W. 

14 

762 

1  40 

7  42a 

2  14a 

2.4 

8.1 

1.6 

3.0 

1.2 

0.4 

1.8 

1.2 

1.4 

0.0 

16 

820 

208 

809a 

244a 

2.3 

8.0 

1.5 

2.9 

1.2 

0.4 

1.8 

1.2 

1.8 

l.OE. 

16 

740 

1  28 

7  29a 

204a 

2.8 

8.0 

1.6 

2.9 

1.2 

0.4 

1.8 

1.2 

1.8 

0.5E. 

17 

723 

1  12 

728a 

0  46a 

2.6 

8.1 

2.1 

3.1 

1.0 

0.8 

822 

1.0 

1.3 

1.4 

0.0 

18 

700 

048 

6  61a 

1  18a 

3.1 

4.0 

2.1 

3.9 

1.4 

0.5 

1.5 

1.6 

1.7 

0.0 

19 

700 

048 

6  61a 

1  18a 

3.1 

4.0 

2.1 

3.9 

1.4 

0.5 

1.5 

1.6 

1.7 

0.0 

20 

7  00 

048 

6  61a 

1  18a 

8.1 

4.0 

2.1 

8.9 

1.4 

0.5 

1.5 

1.6 

1.7 

0.5  W. 

21 

820 

208 

8  11a 

2  88a 

8.2 

4.1 

2.1 

4.0 

1.4 

0.5 

1.5 

1.6 

1.8 

0.0 

22 

660 

038 

6  89a 

1  16a 

2.0 

2.5 

1.3 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

0.0 

23 

720 

1  06 

709a 

1  44a 

2.3 

8.0 

1.5 

2.9 

1.2 

0.4 

1.3 

1.2 

1.3 

0.5  W. 

24 

760 

188 

7  40a 

2  11a 

2.7 

3.5 

1.8 

8.4 

1.8 

0.4 

1.4 

1.4 

1.5 

0.0 

26 

780 

1  18 

7  19a 

1  64a 

2.3 

8.0 

1.6 

2.9 

1.2 

0.4 

1.8 

1.2 

1.8 

LOW. 

26 

830 

2  18 

7686 

2    10a 

1.2 

1.5 

0.9 

1.4 

0.9 

0.1 

0.9 

0.6 

0.7 

3.5 

27 

824 

206 

8  166 

8    28a 

1.0 

1.4 

0.8 

1.9 

1.3 

0.2 

1.3 

0.5 

1.0 

3.0- 

28 

8  18 

1  56 

8096 

8    18a 

0.9 

1.3 

0.7 

1.7 

1.2 

0.2 

1.2 

0.5 

0.9 

3.0 

29 

880 

2  18 

8006 

2    12a 

1.7 

2.2 

1.2 

2.9 

1.1 

0.1 

1.1 

0.8 

0.9 

2.5 

80 

926 

8  13 

8526 

3    06a 

1.4 

1.8 

1.0 

1.5 

1.0 

0.1 

1.0 

0.7 

0.8 

2.0 

31 

720 

1  08 

6656 

1    02a 

2.2 

2.8 

1.6 

2.4 

1.2 

0.1 

1.2 

1.1 

1.2 

1.0 

82 

880 

215 

905a 

2    00a 

1.3 

1.5 

1.0 

1.8 

0.6 

0.4 

0.8 

0.7 

0.8 

1.0 

88 

10  16 

408 

10d2a 

3    65a 

1.4 

1.6 

1.1 

1.9 

0.6 

0.4 

0.8 

0.7 

0.9 

1.0 

84 

8  41 

2  28 

905a 

2    12a 

2.1 

2.4 

1.8 

2.9 

1.1 

0.5 

1.2 

1.1 

1.3 

1.6 

85 

748 

1  81 

808a 

1    16a 

1.9 

2.2 

1.4 

2.6 

0.9 

0.5 

1.1 

1.0 

1.1 

1.0 

36 

765 

141 

808a 

1    28a 

2.0 

2.3 

1.5 

2.7 

0.9 

0.5 

• 

1.1 

1.0 

1.1 

1.0 

37 

7  48 

1  36 

800a 

1    24a 

1.9 

2.2 

1.4 

2.6 

0.9 

0.6 

1.1 

0.9 

1.1 

1.0 

8H 

7  61 

1  35 

806a 

1    23a 

1.9 

2.2 

1.4 

2.6 

0.9 

0.5 

1.1 

1.0 

1.1 

1.0 

89 

740 

1  28 

806a 

1    04a 

2.2 

2.8 

1.6 

2.4 

1.2 

0.1 

1.2 

1.1 

1.2 

0.5 

40 

8  47 

2  82 

926a 

1    66a 

1.0 

1.3 

0.6 

1.4 

0.6 

0.3 

0.6 

0.5 

0.6 

1.0 

41 

909 

263 

9  52a 

2    48a 

1.1 

1.4 

0.7 

1.5 

0.5 

0.3 

0.6 

0.5 

0.7 

1.0 

42 

8  69 

262 

10  02a 

3    18a 

0.8 

1.0 

0.6 

1.1 

0.2 

0.4 

0.4 

0.4 

0.6 

1.6 

48 

1100 

448 

12  00a 

5    10a 

8.1 

4.0 

2.1 

8.9 

1.4 

0.5 

1.5 

1.6 

1.7 

1.5 

44 

904 

260 

10  006 

3    17a 

0.8 

1.0 

0.6 

1.1 

0.2 

0.4 

0.4 

0.4 

0.6 

2.0 

45 
46 
47 
48 
49 

1  50 

10  00a 

11  00a 
2006 

11  OOo 
900a 

8  12a 

10  006 

11  006 
2    00a 

11    006 
9    006 

1    18a 

m.41 

• 

1.1 
1.1 
1.1 
1.2 
1.3 

1.6 

- 

1.0 
1.0 
1.0 

0.4 
0.4 
0.4 
0.4 
0.4 

0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.7 

1.5 
2.0 
2.0 
2.0 
3.0 

0.0 

0.4 
0.4 
0.5 
n  fi 

, 



1.1 
1.1 

1 

823 

2  08 

1--  ~j 
1.2 

1.5 

0.9 

0.7 

0.1 

1.1 

61 

6  60 

0  89 

7  00a 

11    006 

4.3 

5.5 

2.9 

5.5 

1.6 

0.5   1        1.8 

2.2 

2.3 

0.0 

52 

9  00 

2  48 

800a 

0    00a 

2.3 

3.0 

1.5 

3.1 

1.2 

0.4 

1.3 

1.2 

1.3 

0.5W. 

53 
54 
65 

[6  56] 

[122] 

10  44a 
900a 
900a 

1    86a 
1    00a 

0.2] 
0.9 
1 , 0 

0.6 
2.2 
2.5 

0.6 
1.4 
1.5 

0.2 
0.8 
0.9 

0.3 
1.1 
1.2 

0.5  W. 
0. 5  W. 
0.5E. 

1    00a 

878 


TABLE  8.— TIDAL  DIFFEBENCES 


1 

2 
8 

4 
6 
6 

7 

8 

9 

10 

11 

12 


18 
14 
15 
16 
17 

18 
19 
20 
21 
22 


28 
24 
26 


26 

27 
28 
29 
80 


31 
82 


84 
86 


86 
87 
88 
89 
40 


41 
42 
43 
44 
46 

46 
47 
48 
49 
60 

61 
52 
53 
54 
65 


Station. 


NORTH  AMERICA  (East 
Co  AOT )— Continued. 

wsT  iNDii»— continaed. 

Porto  Rieo. 

Culebrlta  Island  Ll^ht 

Great  Harbor,  Culebra  Ldand 

Port  Mulafi,  Vieques  or  Crab  Island 
Port  Ferro,  Vieques  or  Crab  Island 

San  Juan 

Fajardo  Harbor 

Point  Tuna  Light 

Port  of  Ponce 

PortGuanica 

Paiiguera 

Port  Real 

Mayaguez 

Letter  AntUUt  or  OaarQtbeea, 

St.  Thomas  Island 

St.  Bartholomew  Island 

Antlflrua  Island 

Guadaloupe 

Dominica 

Martinique 

St.  Vincent,  Kingstown 

Barbados 

Grenada 

Tobago 

SOUTH  AMERICA  (North  and 
East  Coast). 

panama  and  canal  zohb. 

OaHbttean  8ea. 

Boca  del  Toro,  Almirante  Bay  . . . . , 

Colon  ( Asplnwall) , 

Caledonia  Harbor 

COLOMBIA. 

Caribbean  Sea. 
Cartagena 

TENBZUKLA. 

Maracaibo , 

LaGuaira , 

Parlamar,  Mai^garita  Island , 

Orinoco  R.  Entr.,  Cangrejo  Island.. 

TRINIDAD. 

Port  of  Spain 

Galcota  Point 

OUIANA. 

Georgetown,  Demerars  Riyer 

Paramaribo,  Surinam  Riyer 

Cayenne,  Cajenne  Riyer 

BRA2IU 

Cape  Cachipour 

Conani  River 

Maraca  Island  Anchorage 

Balique  Id.  Lt.,  Amason  R.  Bntr... 
Point  Pedrera,  Amazon  River 

Dentro  Channel,  Para  R.  Entr 

Para.  Para  River '. 

San  joao  Islands  Light 

Maranb&o,  or  San  Luiz 

Santa  Anna  Reefs  Light 

Tutoia  Anchorage 

San  Joao  da  Paranahiba 

Camocim 

Point  Jericoacoara 

Mandahi  River  Entrance 

C^eara 

Aracati,  Jasuarybe  River 

Povoacao,  Mossoro  River 

Cape  St.  Roque 

Parahiba  River  Light 


(Geographic  position. 


Lati- 
tude. 


North. 
o    / 

18  19 
18  18 
18  09 
18  06 
18  29 
18  20 

17  69 
17  69 
17  68 

17  68 

18  06 
18  13 


18  26 

17  54 
16  69 

10  12 
16  86 

14  42 

18  10 
18  07 
12  04 

11  10 


921 
9  18 
866 


10  27 

10  48 

10  40 

10  68 

8  89 


10  89 
10  08 


6  49 
602 

466 


8  49 
2  60 
209 
0  64 
Oil 

South. 


0 
1 
1 
2 
2 


28 
27 
17 
30 
16 


2  46 
259 
263 

2  48 

3  10 

842 

4  28 
4  57 
629 
6  57 


Longitude. 


Arc. 


Time. 


Wett. 


66  14 
66  17 
66  27 
66  26 
66  07 
66  88 

66  63 
66  40 

66  66 

67  03 
67  11 
67  08 


64  68 
62  51 
61  48 
61  27 
61  81 

60  64 

61  13 

60  86 

61  46 
60  42 


82  16 
79  61 

77  47 


75  82 

71  89 
66  68 
68  61 
60  86 


61  81 
60  69 


68  11 
66  13 
62  20 


61  01 
60  63 
60  80 
49  66 
60  48 


47  56 

48  31 
44  65 
44  19 
48  36 

42  21 
41  47 
40  52 
40  82 
89  28 

88  81 
87  45 
87  10 
36  16 
34  60 


hmfn, 
4  21 
4  21 
422 
422 
424 
423 

424 
4  27 
428 
4  28 
429 
429 


4 

4 
4 
4 
4 


20 
11 
07 
06 
06 


404 
406 
8  58 
407 
408 


629 
6  19 
611 


602 

4  47 
428 
4  15 
4  02 


406 
404 


863 
3  41 
3  29 


8  24 
3  24 
322 
8  20 
823 


3  12 
8  14 
00 
57 
64 


3 
2 
2 


2 
2 
2 
2 
2 


49 
47 
43 
42 
38 


234 
2  31 
2  29 
2  21 
2  19 


Standard  port  for 
reference. 


Name. 


Galveston 
Key  West. 
Key  West. 
Galveston 
Key  West. 
Key  West. 

Galveston 
Galveston 
Galveston 
Galveston 
Key  West. 
Key  West. 

Galveston 
Galveston 
Galveston 
Galveston 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


Key  Wett 

Key  West 

Key  West 

Key  West 

Apia 

ApU 

ApiBi  ■  ■•••••••• 

A^flUI  ••■•■•••■• 


Apia 

Apia 

Kingstown  ... 
Kingstown... 
Kingstown . . . 

Cape  Town . . . 
Cape  Town . . . 
Cape  Town . . . 
Cape  Town . . . 
Cape  Town  . . . 

Cape  Town . . . 
Cape  Town . . . 
Cape  Town . . . 
Cape  Town... 
Cape  Town . . . 

Cape  Town... 
Cape  Town . . . 
Cape  Town  . . . 
Cape  Town . . . 
Cape  Town . . . 

(}ape  Town  . . . 
Cape  Town . . . 
Cape  Town . . . 
Cape  Town . . . 
Rio  de  Janeiro 


129 
126 

126 
129 
126 
126 

129 
129 
129 
129 
126 
126 


129 
129 
120 
129 
126 

126 
126 
126 
125 
126 


126 
126 
126 


126 

221 
221 
221 
221 


221 
221 


321 
821 
821 


278 
278 
278 
273 
273 


273 
273 
273 
273 
278 

278 
273 
273 
273 
273 

273 
273 
273 
278 
133 


Tidal  difterenoes. 


I 


Time. 


HW, 


LW. 


TtimemeridUm, 


h.in, 
-10  82 
+12  01 
+12  09 
-921 
-002 
-0  81 


7 
7 
7 
7 
0 
0 


67 
82 
80 
80 
28 
20 


h.tn, 
-909 
+  080 
+  0  11 
-10  68 
+  084 
+  027 


+ 
+ 

Local  time. 


9 

9 
9 
9 
0 
0 


46 
18 
22 
22 
19 
24 


-10  64  I 
-10  48 
-9  48 
-848 
+  7  86 


+ 
+ 

+ 
+ 
+ 


726 
6  18 
026 
606 
726 


-984 
-925 
-826 
-726 
+  806 

+  766 
+  652 
+  666 
+  686 
+  766 


Time  meridian, 
750  W. 


727 
822 
982 


-786 
-7  61 
-9  01 


Local  tUne. 
10  28     -  9  63 


188 
089 
2  19 
160 


220 
240 


+  568 
+  780 
+  006 


+ 
+ 
+ 
+ 
+ 


4 
6 
4 
7 
9 


17 
08 
86 
06 
26 


+  9  16 
+10  26 
+  448 
+  624 
+  409 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


889 
8  62 
4  41 

3  49 
364 

869 

4  24 
8  18 
2  38 
2  35 


182 
088 
2  16 
1  14 


-221 
-241 


+  580 
+  740 
+  609 


+  4 
+  7 
+  7 
+10  19 
+12  89 


14 
19 
40 


+  9 
+11 

+  4 
+  6 
+  4 


17 
14 
60 
26 
10 


+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 


340 
363 
4  42 
860 
856 

824 
4  28 
8  19 
289 
120 


Height. 


HW. 


LW. 


Mean  Low 
Waier. 


feet. 

-  a4 

-  0.6 

-  0.4 
-0.6 

-  0.1 

-  0.1 

-  0.6 

-  0.6 

-  0.6 

-  0.5 

-  0.4 
-0.1 


0.4 
0.0 
0.4 
0.8 
0.0 

0.8 
0.0 
1.1 
0.0 
0.4 


-  0.4 

-  0.8 
0.0 


feet. 

-0.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

0.0 

-0.2 

-0.1 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


Mean  Lout 
WaterSpringt. 

+  0.2     +0.2 


-  0.7 
-0.8 

-  1.6 
+  8.0 


0.7 
0.0 


2.8 

-  L4 

-  4.6 


+  4.4 
+12.7 
+22.6 

+  a7 

+10.8 


+  6.1 
+  4.9 
+  8.8 
+10.5 
+  7.6 


+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 


7.8 
7.8 
4.6 
8.0 
8.6 

8.2 
8.1 
8.6 
8.7 
8.9 


-0.1 
-0.1 
-0.1 
+0.2 


+0.1 
*0.0 


+0.1 
+0.2 
-0.2 


+0.6 
+1.6 
+8.0 

+1.2 
+1.4 


+0.6 
+0.2 
+1.0 

+L8 
+1.0 

+1.0 
+0.9 
+0.4 
+0.4 
+0.4 

+0.2 
+0.4 
+0.4 

+0.4 
+0.4 


Ratio 
of 


0.67 
0.75 
LOO 


1.06 

0.79 
0.91 
0.50 
2.06 


L26 
1.00 


0.78 
0.81 
0.61 


2.12 
4.26 
6.74 
8.21 
8.82 


2.82 
2.88 
8.16 
8.71 
2.94 

2.86 
2.88 
2.24 
1.76 
LM 

1.88 
L79 
L91 
L97 
2.40 


0.67 
0.68 
0.67 
0.67 
0.92 
0.92 

0.67 
0.60 
0.67 
0.67 
0.67 
0.92 


0.80 
1.00 
1.84 
0.87 
1.00 

0.75 
1.00 
1.92 
1.00 
1.88 
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1 

t 

a 

Interyal. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of — 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(8g). 

Neap 
(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
yaL 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 
2 
8 
4 
5 
6 

A.  fit. 

[7  811 
804 
8  11 
[7  85] 
823 
765 

A.  M. 

[180] 
2  24 
154 
[140] 
2  16 
209 

A.  ffi. 
860a 
862a 
8  39a 
10  00a 
868a 
8&3a 

h,m. 
056a 
1  18a 
058a 
11  805 
1  81a 
1  17a 

feet 

0.7 
0.8 

?:? 

1.1 

feeL 

0.8 
1.0 

1.4 

feeL 

0.6 
0.7 

0.9 
0.8 

feet? 
1.0 
1.8 
1.6 
1.0 
1.8 
1.8 

Jeet, 

feeL 

A.  ffi. 

feet. 
0.9 
0.9 
1.0 
0.9 
1.0 
0.9 

feet. 
0.5 
0.3 
0.4 
0.4 
0.6 
0.6 

feet. 
0.5 
0.6 
0.7 
0.6 
0.9 
0.7 

Weet, 
0 

2.0 
2.0 
2.0 
2.0 
1.5 
2.0 

0.7 
0.8 

0.6 
0.5 

10  60 

0.8 
0.4 

0.7 
0.1 

11  08 

7 

8 

9 

10 

11 

12 

[8  00] 
[8  28] 

[3  12] 
[3  87] 

1122a 
11  44a 
11  45a 
1145a 
8  Ola 
760a 

0  16a 
0  40a 
035a 
035a 
0  00a 
038a 

[0.8] 
0.1 
0.3 

0  7 

[0.5] 
0.1 
0.6 
n  0 

[0.1] 
0.0 
0.1 
n  ft 

1.0 
0.9 
1.0 
1.0 
1.3 
2.1 

0.9 
0.8 
0.8 
0.8 
0.7 
0.9 

0.4 
0.3 
0.4 
0.4 
0.4 
0.6 

0.5 
0.4 
0.5 
0.5 
0.5 
0.8 

1.6 
1.5 
1.6 
1.6 
1.5 
1.6 

12  20 

[8  80] 

^57 

800 

[3  32] 
155 
200 

^0.8^ 
1.1 

^1:2^ 
2.0 

ois' 

1.0 

0.6 
0.8 

0.3 
0.4 

13 
14 
15 
16 
17 

[7  11] 

[0  58] 

8  49a 

9  00a 

10  00a 

11  00a 
846a 

0  51a 

1  00a 
200a 
800a 

10  59a 

ro.si 

1.2 
1.5 
2.0 
1.3 
1.7 

1106 

1.1 
1.3 
1.4 
1.1 
0.9 

0.4 
0.6 
0.7 
0.4 
0.6 

0.6 
0.8 
1.0 
0.6 
0.7 

2.5 
3.0 
3.0 
3.0 
2.6 

0.6 
0.8 
0  5 

400 

10  12 

^1:2^ 

1.6 

0.8 

0.9 

0.3 

18 
19 
20 
21 
22 

• 

860 
2  50 
250 
280 
360 

10  02 
905 
902 
842 

;0  02 

3S3a 
2S6a 
2  39a 

2  16a 

3  87a 

10  50a 
9  52a 
938a 
929a 

10  45a 

0.9 
1.2 
2.8 
1.2 
1.6 

1.1 
1.6 
3.0 
1.5 
2.1 

0.6 
0.8 
1.5 
0.8 
1.1 

1.1 
1.7 
2.9 
1.7 
2.1 

0.8 
0.9 
1.2 
0.9 
1.0 

0.2 
0.3 
0.4 
0.8 
0.3 

0.8 
0.9 
1.3 
0.9 
1.1 

0.4 
0.6 
1.2 
0.6 
0.8 

0.5 
0.7 
1.3 
0.7 
0.9 

2.5 
2.0 
3.0 
1.5 
1.5 

28 
24 
26 

0  51 

006 

1180 

628 
6  18 
6  17 

0865 

-0  115 

11  16a 

7205 
7  155 
6045 

0.8 
0.9 
1.2 

LO 
1.1 
1.5 

0.6 
0.6 
0.8 

1.8 
1.1 
1.7 

0.8 
0.8 
0.9 

0.2 
0.2 
0.8 

0.8 
0.8 
0.9 

0.4 
0.4 
0.6 

0.6 
0.5 
0.7 

6.0 
6.0 
4.6 

36 

10  60 

487 

10  86a 

5265 

1.8 

1.6 

0.9 

1.8 

0.9 

0.8 

LO 

0.8 

0.8 

4.0 

27 
28 
29 
80 

506 
600 
420 
450 

11  17 

12  12 

10  35 

11  38 

5045 
5595 
4  275 
5045 

■     11275 
12  205 

11  065 

12  325 

2.0 
2.8 
1.3 
5.4 

2.5 
2.8 
1.6 
6.5 

1.6 
1.7 
1.0 
4.0 

2.0 
2.8 
1.5 
6.0 

0.8 
0.8 
0.4 
0.6 

0.1 
0.1 
0.3 
0.6 

0.8 
0.3 
0.5 
0.8 

1.2 
1.4 
0.8 
8.2 

0.9 
1.1 
0.8 
8.0 

8.0 
2.0 
0.0 
LOW. 

81 
82 

420 
400 

10  80 
10  10 

4  195 
3695 

10  385 
10  205 

3.2 
2.6 

4.0 
3.2 

2.4 
1.9 

8.2 
2.6 

0.4 
0.4 

0.1 
0.1 

0.4 
0.4 

2.0 
1.6 

1.5 
1.2 

West. 

1.0 

1.0 

83 
34 
35 

418 
560 
427 

950 
12  00 
10  80 

4065 
6405 
4  175 

9605 
12  095 
10  895 

6.4 
7.1 
4.5 

8.6 
9.5 
6.0 

8.9 
4.3 
2.7 

7.1 
7.8 
4.9 

0.6 
0.6 
0.6 

0.7 
0.7 
0.7 

0.9 
0.9 
0.9 

4.3 

4.8 
8.0 

8.6 
3.9 
2.5 

2.6 
4.0 
6.0 

86 
87 
88 
89 
40 

542 
628 
600 
880 
10  50 

1150 
280 
300 
580 
7  50 

6395 
6265 
5565 
8285 
10  485 

11  55a 
2845 
8065 
6845 
7545 

7.2 
14.5 
22.9 
10.9 
12.3 

9.5 
19.0 
80.0 
14.3 
16.2 

4.6 
9.1 
14.3 
6.8 
7.7 

7.9 
15.6 
24.2 
11.8 
18.2 

0.6 
0.9 
1.1 
0.8 
0.8 

0.7 
1.0 
1.2 
0.9 
0.9 

0.9 
1.3 
1.6 
1.2 
1.2 

4.8 
9.6 
15.0 
7.2 
8.1 

4.0 
7.8 
12.1 
5.9 
6.6 

6.5 
6.5 
6.6 
6.6 
6.0 

41 
42 
43 
44 
45 

10  40 

11  50 
6  14 
650 
535 

428 
625 
002 
038 
1147 

10  385 

U475 

6  125 

6485 

5335 

4325 
6305 
0065 
0425 
11  51a 

7.9 

8.1 

10.7 

12.6 

10.0 

10.4 
9.6 
14.1 
16.5 
13.1 

4.9 
6.7 
L6.7 
7.9 
6.2 

8.7 

9.0 

11.6 

13.6 

10.9 

0.7 
0.7 
0.8 
0.8 
0.8 

0.9 
0.9 
1.0 
1.8 
1.0 

1.1 
1.1 
1. 3 
1.9 
1.8 

5.2 
4.8 
7.0 
8.2 
6.6 

4.4 
4.6 
5.8 
9.1 
5.5 

8.0 

7.0 

10.0 

10.6 

11.0 

46 
47 
48 
49 
60 

505 
518 
607 
615 
620 

11  17 
1180 

12  19 
1127 
1132 

5025 

5  165 

6  165 
5  125 
5  175 

11  22a 

11  34a 

12  12a 
11  32a 
11  87a 

9.7 
9.8 
7.6 
6.0 
6.6 

12.8 

12.9 

9.7 

7.9 

8.6 

6.0 
6.1 
6.1 
3.7 
4.1 

10.6 

10.6 

9.0 

6.7 

7.3 

0.7 
0.7 
1.1 
0.9 
0.6 

0.9 
0.9 
1.3 
1.0 
0.8 

*22'66* 

1.1 
1.1 
1.6 
1.3 
1.0 

6.4 
6.4 
4.8 
4.0 
4.3 

6.3 
5.4 
4.6 
8.4 
8.7 

12.0 
12.0 
18.0 
18.0 
14.0 

51 
62 
58 
54 
65 

468 
650 
445 
405 
600 

1101 
12  00 
10  57 

10  17 

11  12 

6025 
5  475 
4425 
4  025 
4  57a 

11  00a 

12  05a 
11  02a 

10  22a 

11  175 

6.4 
6.1 
6.5 
6.7 
6.0 

8.0 
8.0 
8.5 
8.8 
7.9 

4.6 
3.8 
4.1 
4.2 
8.7 

7.1 
6.8 
7.2 
7.4 
6.7 

0.2 
0.6 
0.6 
0.6 
0.6 

0.5 
0.8 
0.8 
0.8 
0.3 

22  01 

0.5 
0.7 
0.7 
0.7 
0.6 

4.0 
4.0 
4.2 
4.4 
4.0 

8.6 
3.3 
3.5 
8.6 
8.3 

14.0 
14.6 
15.0 
16.5 
17.0 
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TABLE  3.— TIDAL  DIFFERENCES 


I' 

55 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


26 
27 
28 


29 
80 
81 
82 
88 
84 

85 
36 
87 
88 
89 

40 
41 
42 
43 
44 


45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


Station. 


SOUTH  AMERICA  (South  and 

EaOT  Ck>A8T8). 

BBAZiL— continued. 

Pemambuco  (Recife  Arsenal) 

Hacelo 

San  FranclBco  River  Entrance 

Bahla 

Morro  de  Sao  Paulo 

PortCamamu 

San  Jorge  doe  Ilheo0 

Santa  Cruz 

Comozatiba 

Caravellas 

Abrolhos  Island  Light 

Aldela  Velba,  Barra  de  Santa  Cruz. 

Victoria,  ERplrito  Santo  Bay 

Benevente 

Itabapuana 

Macahe 

Porto  Frio 

Rio  DE  Jamkibo 

Parati,  Ilha  Grande  Bay 

San  Sebastlao 

Santos 

Paranagua 

Cape  Joao  Diaz,  San  Francisco  R. . . 

Santa  Catharlna  Island 

Rio  Grande  do  Sul 

UBUOUAY. 

Ca«aUoBay 

Montevideo,  Plata  River 

Colonla,  Plata  River 

ABOENTINA. 

BUBK06  AIBE8,  Plata  River 

Barragan  Bay,  Plata  River 

San  Boronbon  Bay 

Cape  San  Antonio 

Point  Mogotes 

Port  Belgrano,  Bahla  Blanca 

Point  Medano,  Rio  Negro  Entr 

Port  San  Antonio,  San  Matias  Gull. 

Port  San  Josef,  San  Matias  Gulf 

Port  Madryn,  Nuevo  Gulf 

Port  Santa  Elena 

Port  Desire 

Port  San  Julian 

Port  Santa  Cruz 

Coy  Inlet 

PortGallegOB 

CHILE. 

Magellan  ett-aU. 


Sarmlento  Bank 

Cape  Virgins 

Dungeness 

Cape  Kspiritu  Santo, 
Catherine  Point 


52  30 
52  19 
52  24 
52  89 
52  32 

52  16 

Direction  Hill. 52  21 

52  30 
52  40 
52  32 


Pofwession  Bay,  Stonewall  Anch . . 


\f: 


(Seographlc  position. 


LaU- 

Longitude. 

tude. 

Arc. 

Time. 

fltandaid  port  for 
reference. 


Tidal  differences. 


South. 

o  / 

804 

9  85 

10  28 

12  58 

18  21 

18  54 
14  47 

16  17 

17  06 
17  43 

17  57 

19  65 

20  19 

20  49 

21  20 

22  23 
22  68 
22  54 
28  18 
28  48 

28  66 

25  31 

26  11 

27  27 
82  07 


84  22 
34  68 
34  28 


84  86 
84  49 
86  54 
36  20 
38  09 
38  58 

41  03 
40  46 

42  28 
42  45 
44  81 

47  45 

49  15 

50  08 

50  58 

51  88 


First  Narrows 

Philip  Bay,  east  side 
St.  JagoBay 


Gregory  Bay 

Second  Narrows 

Gracia  Point 

Pecket  Harbor 

Royal  Road.  Elizabeth  Island. 


52  37 
52  45 
52  44 
62  47 
52  49 


We$L 


84  64 
86  41 
86  23 

38  SI 

88  64 

89  02 

39  08 
89  02 
89  10 
89  09 

38  40 

40  08 
40  20 
40  41 

40  69 

41  47 

42  00 

43  10 

44  42 
46  23 

46  20 
48  80 
48  82 
48  81 
62  04 


68  48 
56  12 
67  62 


58  22 
57  64 
57  22 

56  46 

57  80 

61  61 

62  46 
64  47 
64  20 

64  69 

65  22 

65  65 

67  42 

68  23 

69  10 
69  01 


68  03 
68  22 
68  26 
68  34 

68  45 

69  10 
69  29 
69  36 
69  37 

69  55 

70  08 
70  17 
70  32 
70  48 
70  36 


h.fn. 
2  20 


23 
26 
84 
86 

86 
86 
36 
87 

87 

86 
41 
41 
43 
44 

47 
48 
58 
69 


2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
8  02 

306 
8  14 
3  14 
3  14 
828 


335 
8  45 
8  51 


353 
362 

3  49 
8  47 
860 

4  08 


4 
4 
4 
4 

4 

4 
4 
4 
4 
4 


11 
19 
17 
20 
21 

24 
31 
34 
37 
36 


4  32 
4  33 
434 
4  34 
4  35 

4  37 
4  38 
4  38 
4  38 
4  40 


4 
4 
4 
4 
4 


41 
41 
42 
43 
42 


Name. 


Page. 


Rio  de  Janeiro.. 
RiodeJandro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 

Rio  de  Janeiro.. 
Rio  de  Janeiro. , 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 

Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Jant*iro. . 
Rio  de  Janeiro.. 

Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro., 

Rio  de  Janeiro., 
Rio  de  Janeiro.. 
Rio  de  Janeiro., 
Rio  de  Janeiro., 
Galveston , 


Buenoa  Aires 
Buenos  Aires 
Buenos  Aires 


Buenos  Aires 
Buenos  Aires 
Buenos  Aires 
Buenos  Aires 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

SIkta 

Sitka 


Sitka . 
Sitka . 
Sitka . 
Sitka . 
Sitka . 

Sitka . 
Sitka . 
Sitka . 
Sitka . 
Sitka . 

Sitka . 
Sitka . 
Sitka . 
Sitka. 
Sitka. 


188 
188 
188 
183 
183 

188 
188 
188 
188 
138 

138 
188 
183 
138 
188 

138 
138 
183 
183 
138 

138 
188 
133 
188 
129 


187 
187 
187 


187 
137 
187 
137 
169 
169 

169 
169 
169 
169 
169 

169 
169 
169 
169 
169 


169 
169 
169 
169 
169 

169 
169 
169 
169 
169 

169 
169 
169 
169 
169 


Time. 


HW. 


LW. 


Local  time. 


h,  m. 

+  206 

1 

1 

1 

1 


■f 

+ 
+ 
+ 


65 
62 
46 
26 


+ 
+ 
+ 
+ 

+ 

+ 
4- 
+ 
+ 


+ 
+ 

+ 
+ 


1 
1 
1 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
5 


25 
10 
00 
66 
46 

50 
81 
26 
16 
06 

04 
06 
00 
49 
84 

26 
82 
08 
12 
04 


+  1  29 

-  460 

-  0  20 


0 
0 
2 


00 
60 
20 
8  00 
2  64 
07 


+  4 


+10  88 
+10  19 
+  9  49 
+  6  49 
+  884 

-  0  16 
-206 
-3  21 

-  8  41 

-  4  01 


h,  M. 


+ 
+ 
+ 
+ 

+ 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


68 
40 
87 
80 
06 

08 
05 
15 
20 
29 


025 
044 

0  61 
069 

1  09 

1  21 

1  09 
000 

2  04 
1  61 

0  61 

0  45 

1  18 
1  03 
4  80 


+  2  II 
-  4  51 
+  004 


00 
41 
51 
89 

66 
08 


+10  34 
+10  20 
+  9  50 
+  6  49 
+  885 


0 
2 


-  4 


16 
05 
3  20 
3  41 
00 


Time  Merulian, 
76"  W. 


6  10 
4  51 
4  49 
4  48 
4  43 


80 
21 
17 
8  59 
8  48 


4 
4 
4 


8  88 
8  11 
58 
31 
36 


508 
4  49 
4  47 
4  46 
4  41 

4  26 
4  15 
4  10 
8  60 
8  38 

8  27 
2  57 


2 
2 
2 


89 
17 
22 


Height. 


HW. 


LW. 


Mean  Low 
WdterSpringt. 


feet 
+  8.1 
4.4 
8.9 
8.7 
2.8 


2.6 
2.6 
2.8 
2.0 
2.6 

2.9 
0.7 
0.5 
1.4 
1.6 

0.9 
0.9 
0.0 
L6 
0.5 

1.4 
2.6 
1.2 
2.2 
0.5 


-0.2 
-  0.3 
+  1.8 


+ 
+ 
+ 


0.0 
L4 
2.9 
8.0 
0.5 
4.8 


+  8.9 

+n.7 

+16.8 
+  2.6 

+  6.7 

+  7.1 
+17.1 
+26.0 
+26.8 
+81.8 


fed. 

+0,8 

+0.4 

+a8 

+0.8 
+0.1 

+0.2 
+0.2 
+0.1 
0.0 
+0.2 

+0.1 

-iP.l 

-0.1 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 

-0.1 

0.0 
+0.2 

0.0 
+0.2 

0.0 


+0.2 

+ai 

+0.2 


0.0 
+0.2 
+0.8 
+0.2 
-0.4 
+0.2 

+0.1 
+1.1 
+L7 
-0.1 
+0.8 

+0.5 
+1.7 
+2.7 
+2.9 
+8.5 


+24.9 

+25.8 

+25.8 

1+25.5 

1+17.5 

+25.6 

1+24.5 

'+25.6 

+  6.7 

+  8.5 

+  9.5 
+10.2 

-  2.1 

-  8.0 

-  2.1 


+2.7 

+2.7 
+2.8 
+2.7 
+1.7 

+2.7 
+2.5 
+2.7 
+0.5 
+0.7 

+0.7 
+1.0 
-0.7 
-0.8 
-0.7 


Ratio 
of 


2.12 
2.60 
2.86 
2.82 
1.84 

1.92 
1.96 
L84 
1.72 
1.96 

2.M 
1.28 
1.20 
1.62 

l.eo 

1.88 
1.36 
1.00 
1.60 
1.20 

1.52 
1.96 
1.44 
1.80 
0.67 


a88 
0.78 
1.91 


1.00 
L69 
2.47 
2.58 
0l98 
1.89 

l.« 
2.87 
2.90 
L83 
1.69 

1.85 
2.98 
4.00 
4.08 
4.61 


3.88 
3.91 
3.97 
3.93 
8.03 

3.96 
8. 83 
3.98 
1.81 
2.02 

2.12 
2.32 
0.80 
0.71 
0.80 


AND  TIDAL  OONSTAITrS. 
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Infcenral. 


^  I         Mean. 

^  I 

g  I  HWI. 


I 


1 
2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
IS 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 


26 
27 
28 


29 

ao 

31 
82 
88 
84 

85 
86 
87 
38 


40 
41 
42 
43 
44 


45 
46 

47 
48 
49 

50 
61 
52 
58 

51 

55 
56 
57 
58 
59 


A.  fit. 
4 

4 
4 
4 


20 
17 
10 


860 

850 
885 
825 
820 
8  10 

8  15 
255 
260 
240 
280 

220 
280 
224 
185 
1  60 

260 
255 
220 
235 
[9  21] 


820 
200 
680 


650 
600 
480 
960 
948 
425 

10  60 

10  85 

10  05 

705 

360 

000 
10  85 
920 
900 
840 


800 
8  18 
8  19 
820 
824 

885 
848 

8  47 
905 

9  14 

928 

960 

10  07 

10  28 

10  24 


LWI. 


h.  m. 
10  50 
10  82 
10  29 
10  22 
10  00 

10  00 
9  47 
987 
982 
928 

927 
907 
900 
8  62 
842 

880 

8  42 

9  51 

7  47 
800 

900 
905 
882 

8  47 
[8  12] 


206 
780 
000 


12  21 
1140 
10  80 
885 
883 
10  87 

4  88 

428 

858 

052 

10  03 

612 
423 
808 
2  47 
2  98 


1  48 
206 
207 
206 

2  12 


2 

2 
2 


25 
85 
40 
300 
8  10 


320 
360 
07 
28 
24 


Tropic. 


HHWI. 


h,  fii, 
480a 
4  17a 
4  14a 
4  07a 
846a 

8  47a 
382a 
8  21a 
3  17a 
8  07a 

8  12a 
2  51a 
246a 
236a 
2  27a 


2 
2 
2 
1 
1 

2 
2 
2 
2 


17a 
26a 
55a 

88a 
46a 

47a 
62a 
16a 
32a 


11  255 


8885 
2205 
6  42b 


7025 
6185 
4405 
10  005 
9805 
4  115 

10  855 

10  245 

9555 

6  605 

8375 

-  0  185 

10  25a 

9  10a 

8  51a 

8  82a 


4 
4 
4 


7  51a 
809a 

8  10a 
8  11a 
8  14a 

826a 
834a 

8  S8a 
862a 

9  02a 

9  11a 

9  80a 

9  47a 

10  07a 

10  04a 


LLWI. 


h.  fit. 
10  665 
10  875 
10  845 
10  275 
10  075 

10  065 
9585 
9445 
9885 
9295 

9325 
9  155 
9095 
8595 
8  475 

8855 

8  495 
9885 
7  525 
8095 

9065 

9  115 
8895 
8685 
2  885 


1275 

J7  87a 

-0825 


1188a 
It  06a 
10  02a 
8  07a 
848a 
10  455 

4  46a 
480a 
3600 
101a 
10  115 

6  195 
4  295 
8  185 
2625 
2885 


585 
115 
125 
185 
185 


2805 
2405 
2  456 
8  075 
8  175 

8  275 
8  575 
4  185 
4  405 
4855 


Bange  of  tide. 


Mean 
(Mn). 


feel. 
5.8 
6.6 
5.9 
5.8 
4.6 

4.8 
4.9 
4.6 
4.8 
4.9 

5.1 
8.2 
8.0 
8.8 
4.0 

8.4 
8.4 
2.5 
4.0 
8.0 

8.8 
4.9 
8.6 
4.5 

[0.4] 


1.5 
1.4 
8.4 


1.8 
8.0 
4.4 
4.5 

r.6 

12.8 

11.5 
18.8 
22.4 
10.8 
18.1 

14.3 
23.0 
80.9 
81.2 
85.6 


80.0 
80.2 
30.7 
80.4 
28.4 

80.4 
29.6 
80.4 
14.0 
16.6 

16.4 

17.9 

6.2 

6.5 

6.2 


Spring 

(Sg). 


feet. 
7.0 
8.6 
7.8 
7.6 
6.0 

6.3 
6.4 
6.0 
5.6 
6.4 

6.6 
4.2 
4.0 
5.0 
5.3 

4.5 
4.5 
3.5 
5.3 
4.0 

5.0 
6.4 
4.7 
5.9 

[0.6] 


2.0 
1.7 
4.0 


2.1 
8.6 
5.2 
5.8 
9.8 
15.8 

14.7 
28.5 
28.7 
13.2 
16.8 

18.8 
29.5 
89.6 
40.0 
45.6 


38.5 
38.7 
89.4 
89.0 
80.0 

39.0 
88.0 
39.0 
18.0 
20.0 

21.0 

23.0 

7.9 

7.0 

8.0 


Neap 

(NpJ. 


feeL 
3.8 
4.1 
8.7 
3.6 
2.9 

3.0 
8.1 
2.9 
2.7 
8.1 

8.8 
2.0 
1.9 
2.4 
2.5 

2.3 
2.8 
1.1 
2.5 
1.9 

2.4 
8.1 
2.2 
2.8 
[0.1] 


as 
1.1 

2.7 


1.4 
2.8 
3.4 
8.6 
5.1 
8.2 

7.7 

12.3 

15.0 

6.9 

8.8 

9.6 
16.4 
20.7 
20.9 
28.9 


20.1 
20.2 
20.6 
20.4 
15.7 

20.4 
19.8 
20.4 
9.4 
10.6 

11.0 

12.0 

4.2 

3.7 

4.2 


Great 
tropic 
(Go). 


feeL 
6.0 
7.2 
6.6 
6.5 
5.2 

5.4 
5.5 
5.2 
4.9 

5.5 

5.7 
8.7 
8.5 
4.8 
4.5 

8.9 
8.9 
2.8 
4.5 
8.5 

4.8 
5.5 
4.1 
5.1 
1.0 


1.9 
8.5 
4.7 


2.8 
4.2 
5.9 
5.9 
7.7 
18.9 

13.0 
20.2 
24.5 
11.7 
14.7 

16.0 
25.2 
88.4 
88.7 
8&8 


32.4 
82.6 
83.2 
82.8 
25.6 

82.8 
82.0 
32.8 
15.7 
17.4 

18.2 

19.8 

7.3 

5.6 

7.8 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.6 
0.6 

ao 

a  6 

a5 

a6 
a  5 
a5 
a  5 
as 

a  6 
a  4 
a4 
a5 
a5 

a4 
a  8 
a  2 
a  8 
a  4 

a5 
as 
as 
as 


as 
at 

1.8 


1.4 
1.7 
2.1 
2.1 
1.8 
1.7 

1.6 
2.1 
2.8 
1.5 
1.7 

1.8 

2.8 
2.7 
2.7 
2.9 


2.% 
9.6 
2,7 
2.6 
ZS 

2.6 
2.6 
2.6 
1.8 
1.9 

1.9 
2.0 
1.2 
1.1 
1.2 


LWQ. 


feet. 
0.8 
a  8 

as 
as 

0.8 

as 
as 
as 
as 
as 

as 
a  6 
a  7 
as 
ao 

1.0 

1.1 
1.1 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 


ai 
a  6 
as 


0.6 

a7 
ao 
a  9 
%i 

2.7 

2.6 
8.8 
8.6 
2.5 
2.8 

2.9 
8.7 
4.8 
4.8 
4.6 


4.2 
4.2 
4.8 
4.2 
8.7 

4.2 
4.2 
4.2 
2.9 
8.0 

8.1 

8.3 
1.9 
1.8 
1.9 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inters 
val. 


h.  n. 
15  00 


801 


188 


19  86 


20  09 


Tropic 
range. 


feet. 
a  6 
a  7 

a6 
a  6 
as 

a  6 
a  6 
a  5 
as 
a  6 

as 
a  7 
as 
a9 

1.0 

1.1 

1.2 
1.2 

1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
a  9 


as 

1.0 
2.0 


1.4 
1.9 
2.8 
2.8 
2.5 
8.2 

8.1 

8.9 
4.8 
2.9 
8.8 

8.4 
4.4 
5.1 
5.1 
5.4 


5.0 
5.0 

5.0 
5.0 
4.4 

5.0 
5.0 
5.0 
8.4 
8.6 

8.7 
8.8 
2.3 
2.1 
2.8 


Predic- 
tions. 


feet. 
8.5 
4.2 
8.9 
8.8 
8.0 

8.2 
8.2 
3.0 
2.8 
8.2 

8.8 
2.1 
2.0 
2.5 
2.6 

2.2 
2.2 
1.8 
2.6 
2.0 

2.5 
8.2 
2.4 
8.0 

as 


1.0 

ao 

2.0 


1.0 
1.8 
2.6 
2l« 
4.9 
7.9 

7.4 

11.8 

14.4 

6.6 

8.4 

9.2 

14.8 

las 
2ao 

22.8 


ia2 
ia4 

19.7 
19.5 
15.0 

las 

19.0 
19.5 

ao 
lao 

las 

11.5 
4.0 
8.6 
4.0 


Tropic 
LLW. 


feet. 
2.9 
8.6 
8.2 
8.2 
2.6 

2.7 
2.7 
2.6 
2.4 
2.7 

8.2 
1.9 
1.8 
2.2 
2.8 

4.0 
2.8 
1.6 
2.4 
1.9 

2.6 
2.9 
2.2 
2.7 

a6 


a9 

1.7 
2.1 


1.2 
1.9 
9.7 
2.7 
4.5 

a  7 

a  7 
ia4 

12.5 

ao 

7.6 

8.4 
12.9 
17.1 
17.2 

las 


ia6 

ia7 

17.0 
16.8 
18.1 

ia8 

16.4 

16.8 

8.1 

8.9 


Varia- 
tion of 
the  com- 
pass. 


9.8 

ia2 

3.8 

8.4 

3.8 

Weat. 
o 

16.5 
16.0 
15.5 
14.0 
14.0 

14.0 
14.0 
14.0 
18.5 
18.5 

14.0 
12.5 
12.0 
12.0 
11.5 

11.0 

las 
as 

8.5 
7.5 

7.0 
4.0 
4.0 
4.0W 

asE. 


2.5 
5.0 

ao 


as 
as 

ao 

ao 

as 

lao 

11.0 
12.0 
12.0 
12.0 

lao 

14.5 

lao 
las 

17.0 
17.0 


17.0 
17.0 
17.5 
17.5 
17.5 

17.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.5 
18.5 
18.5 
18.5 
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TABLE  3.— TIDAL  DIFFERENCES 


I 
% 


1 

2 
3 

4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


16 
17 
18 
19 
20 


21 
22 
23 
24 


25 
26 
27 
28 


29 
80 
31 
82 
33 

84 
85 
86 
37 
88 

39 
40 
41 
42 
43 

44 

45 
46 
47 
48 

49 
60 
51 
52 
53 

54 
55 


Station. 


SOUTH  AMERICA  (South  and 
East  Coasts)— Continued. 

CHILE— continued. 

Maufdlan  Sfratf— Continued. 

Santa  Maxdalena  Island 

Sandy  Point 

Port  Famine 

Cape  San  Isidro 

Cape  Fioward 

Woods  Bay 

Port  Qallant,  Fortescue  Bay 

Borja  Bay 

Swallow  Bay 

Playa  Parda  Cove 

Port  Angosto 

Sylvia  Cove 

Port  Tamar 

Tuesday  Bay 

Cape  Pillar 

DETACHED  ISLANDS. 

As  RocasReef  Uffht 

Fernando  Noroima 

Trinidad  Islands 

Martin  Vas  Islets 

South  Georgia  (Royal  Bay) 

FALKLAND  ISLANDS. 

Port  Louis,  Berkeley  Sound 

Bay  of  Harbors 

Port  Stephens 

Port  Egmont 


ARGENTINA— continued. 

Tierra  dd^Fuego. 

San  Sebastian  Bay 

Cape  Penas 

Cape  San  Diego 

Staten  Island,  east  end 

CH  iL  B— continued . 


Goree  Road 

St.  Martin  Cove,  Hermite  I. 
Cape  Horn  (Orange  Bay).. 

Diego  Ramirez  Islands 

New  Year  Sound 


Nolr  Island 

Week  Island 

Evanffellstas  Island 

Ouia  Narrows 

Port  Henry,  Gulf  of  Trinidad 

English  Narrows 

Port  Barbara,  Penas  Gulf 

Port  Otway ,  Penas  Gulf , 

San  Andres  Bay 

Cape  Taylao,  Anna  Pink  Bay 


Geographic  position. 


Lati- 
tude. 


South. 

o     / 

52  56 
58  10 

53  88 
53  47 
53  54 

53  48 
53  42 
53  82 
53  30 
58  19 

53  14 
52  59 
52  56 
52  51 
52  43 


8  51 

860 

20  30 

20  29 

54  81 


51  29 

52  15 
52  12 
51  18 


Vallenar  Road 46  16 

Port  Low 43  60 

Huafo  or  No  Mans  Lsland 43  36 

Cucao  Bay,  Chiloe  Island 42  40 

Port  Quellon,  Chiloe  Island 43  08 


63  15 
58  62 
54  42 
54  45 


56  12 
56  61 
65  81 
56  28 
56  80 

64  26 
53  12 
52  21 
50  45 
50  03 

49  04 
48  01 
46  54 
46  28 
45  47 


Castro,  Chiloe  Island 

Calbuco.Ancud  Gulf 

Port  Montt,  Reloncavi  Sound 

Chacao  Narrows 

Port  San  Carlos  de  Ancud,  Chiloe  I.' 


Maullin,  Maullin  River 
Bueno  River  Entrance  . 


42  28 
41  47 
41  30 
41  49 
41  52 

41  86 
40  14 


Longitude. 


Arc. 


Time. 


West. 


70  35 
70  64 
70  60 

70  65 

71  18 

71  88 

72  00 
72  29 
72  48 
78  00 

78  22 
78  88 
78  46 
74  27 
74  42 


68  00 

69  16 
60  40 
60  06 


68  27 
67  83 
66  10 
63  46 


67  05 

67  88 

68  05 

68  43 

69  06 

73  03 

74  21 

75  08 

74  27 

75  18 

74  21 

75  24 

75  22 

76  80 
75  06 

74  35 

73  67 

74  43 
74  06 
73  39 


73 
73 


46 

11 


72  66 

73  82 
73  51 

73  86 
73  42 


h.  m. 
4  42 


4 

4 
4 
4 

4 

4 
4 
4 
4 


44 
44 
44 

45 

47 
48 
50 
61 
62 


4  53 
4  54 
4  56 
4  58 
4  59 


4  34 
4  30 
4  21 
4  15 


4 
4 
4 
4 
4 

4 
4 

5 
4 
5 

4 

5 
5 
5 
5 


28 
80 
82 
35 
36 

62 
67 
01 
68 
01 

57 
02 
01 
02 
00 


4  58 
4  56 
4  59 
4  56 
4  55 


4 

4 
4 
4 
4 

4 
4 


55 
53 
52 
54 
56 

54 
55 


Standard  port  for 
reference. 


Tidal  difTerences. 


38  49 

2  15 

82  26 

2  10 

29  22 

1  67 

28  68 

1  56 

36  01 

2  24 

3  52 

3  57 

408 

4  00 

1 

Name. 


Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Sitka 

Sitka 

Sitka 

Cape  Horn 

Cape  Horn 141 


Page. 


Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 


Kingstown 
Kingstown 

Apia 

Apia 

Singapore  . 


Sitka 
Sitka 
Sitka 
Sitka 


Sitka 

Sitka 

Sitka 

Tientsin  Entrance 


Tientsin  Entrance 

Cape  Horn 

Cape  Horn 

Cape  Horn 

Cape  Horn 


(}apeHom. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 

Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Honi . 
Cape  Horn. 

Cape  Horn. 
Cape  Horn. 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 


169 
169 
169 
169 
169 

169 
169 
169 
141 


141 
141 
141 
141 
141 


821 

821 
221 
221 
205 


169 
169 
169 
169 


109 

169 
169 
189 


189 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
145 
145 
145 

145 
145 
145 
145 
145 

145 
145 


Time. 


Ratio  ' 
Height.  of 
ranges.  I 


HW.         LW.     I  HW. 


LW. 


Time  Meridian 
75°  If'. 


Mean  Low    ' 
Water  Spnng9.\ 


h.  m. 
-236 

-  1  66 

-  1  00 

-  0  37 
-004 

+  024 
+  0  61 
+  1  27 
+11  06 
+10  44 

+10  28 
+10  15 
+  10  11 
•tlOOS 
+  9  52 


+ 


A.  m. 
2  21 
1  41 
046 
023 
0  10 


+  085 
+  1  00 
+  1  38 
+11  07 
+10  44 

+10  22 
+10  14 
+10  10 
+10  02 
+  962 


feet. 

-  0.4 

-  4.8 

-  8.9 

-  2.1 

-  8.0 

-  2.1 

-  2.1 

-  4.3 
+  0.2 

-  0.8 

-  0.7 

-  0.4 
+  1.2 
+  1.0 

-  0.7 


Local  Time. 


+ 
+ 


6  42 
637 
304 
09 
40 


3 
2 


7  11 
6  62 
507 
622 


-5  61 
-609 
-  8  21 
-10  47 


+  6  55 
+  650 
-804 
-809 
-  2  32 


7  27 
6  51 
606 
6  21 


+ 

:+ 


LO 
4.6 
0.6 
0.2 
4.8 


-  5.4 

-  6.0 

-  2.9 
+  0.3 


-560 
-608 
-  8  20 


+  8.6 
+  1.1 
-  0.4 


-11  26   -  1.5 


Time  Meridian 
75°  IF. 


-11 
+  0 
0 
+  0 
-  0 


46 
82 
00 
20 
09 


+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 


0  62 

1  17 

2  08 
0  66 
2  33 

2  07 
2  47 
2  63 

2  67 
301 

3  16 
8  18 
246 
2  37 
8  81 

2  67 

4  04 
8  31 
8  46 
8  00 


-12 

+  0 

0 

+  0 

-  0 

-  0 

-  1 

-  2 

-  0 

-  2 


+  3  16 
+  266 


+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 


24 

14 
00 
20 
09 

52 
17 
08 
29 
81 

40 
45 
51 
5.5 
8  04 

8  16 
8  11 
2  46 
2  86 
882 

808 
4  15 
8  42 
866 
802 


+  8  17 
+  256 


2.4 
0.0 
0.0 
0.2 
0.2 

0.0 
0.0 
0.4 
2.0 
0.3 

1,2 
0.4 
0.4 
0.0 
0.4 

0.4 
1.4 
1.8 
LI 
9.6 


+12.5 
+  9.6 
+13.4 
+10,7 
+  L8 


8.6 
2.9 


feet. 

—0.4 

-0.9 

-0.9 

-0.7 

-0.8 

—0.7 
-0.7 
-0.9 
0.0 
-0.1 

-0.1 
0.0 
0.0 
0.0 

-0.1 


+0.7 
-0.8 
-0.4 
-LI 


-L2 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

+0.2 

+0.1 

+L2 

+1.5 
+L2 
+L6 
+L3 
+0.2 

-fO.6 
+0.8 


1.00 
0.50 
0.61 
0.80 
0.71 

0.80 
0.80 
0.56 
L07 
0.95 

0.86 
0.90 
1.26 
L24 
0.86 


0.0 

1.02 

0.0 

LOO 

0.0 

0.98 

0.0 

1.45 

-0.1 

0.96 

+0.2 

0.83 

-0.2 

0.51 

+0.2 

1.18 

+0.2 

L02 

-LO 

0.29 

—1.0 

0.43 

-1.0 

0.48 

-0.6 

0.71 

-0.8 

1.07 

2.02 
1.19 
1.00 
0.94 


0.82 
L02 
LOO 
1.07 
1.07 


1.26 
1.12 
L12 
L02 
0.98 

0.93 
L31 
L65 
LSI 
3.75 

4.61 
8.78 
4.84 
4.08 
L51 

2.00 

1.84 


AND   TIDAL    CONSTANTS. 


38& 


Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  nea  level 
above  planeof— 

Varia- 

1 

1 

1 

■ 

is 

5 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

1 
HWQ. 

1 

LWQ. 

Tronic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

3 
^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Eaat. 

A»  Ilk 

A.  HI. 

A.  fit. 

h,  lA. 

feet. 

/ed. 

feet. 

feeL   . 

feet. 

feel. 

h.  m. 

feet. 

feeL 

feeL 

o 

1 

10  25 

425 

10  07a 

4855 

7.7 

9.9 

5.2 

8.9 

1.8 

2.1 

2.5 

5.0 

4.6 

18.5 

2 

1108 

503 

10  88a 

5  175 

8.9 

5.0 

.  2.6 

4.8 

0.9 

1.5 

1.8 

2.5 

2.6 

18.5 

8 

1168 

558 

llS6a 

6  115 

4.7 

6.0 

8.1 

5.7 

1.0 

1.7 

2.0 

3.0 

3.0 

19.0 

4 

12  21 

6  21 

12  01a 

6825 

6.2 

8.0 

4.2 

7.8 

1.2 

1.9 

2.8 

4.0 

3.8 

19.0 

5 

028 

658 

0  075 

7055 

6.5 

7.0 

3.7 

6.5 

1.1 

1.8 

2.1 

3.5 

3.4 

19.0 

6 

054 

7  16 

0  845 

I'm 

6.2 

8.0 

4.2 

7.8 

1.2 

1.9 

2.3 

4.0 

3.8 

19.5 

7 

120 

740 

1005 

7  515 

6.2 

8.0 

4.2 

7.8 

1.2 

1.9 

2.8 

4.0 

8.8 

19.5 

8 

154 

8  11 

1805 

8255 

4.8 

5.5 

2.9 

5.2 

1.0 

1.6 

1.9 

2.8 

2.8 

19.5 

9 

158 

808 

1  885 

8805 

4.5 

5.0 

3.9 

6.0 

1.7 

1.2 

2.1 

2.6 

2.9 

20.0 

10 

181 

7  44 

1  155 

8  075 

4.0 

4.5 

3.5 

5.4 

1.6 

1.1 

2.0 

2.2 

2.6 

20.0 

11 

109 

7  21 

0  525 

7455 

3.6 

4.0 

8.1 

4.9 

1.5 

1.1 

1.9 

2.0 

2.4 

20.0 

12 

100 

7  12 

0  485 

7  865 

8.8 

4.8 

8.8 

5.2 

1.6 

1.1 

2.0 

2.2 

2.6 

20.0 

13 

065 

707 

0  415 

7  275 

5.8 

6.0 

4.6 

6.9 

1.9 

1.8 

2.8 

8.0 

8.4 

20.0 

14 

044 

656 

0805 

7  165 

6.2 

5.8 

4.5 

6.8 

1.9 

1.8 

2.8 

2.9 

3,3 

20.0 

15 

082 

645 

0  155 

7  095 

8.6 

4.0 

3.1 

4.9 

1.5 

1.1 

1.9 

2.0 

2.4 

20,5 
Wett. 

16 
17 
18 
19 
20 

505 
500 
840 
885 
7  19 

11  18 

11  18 

958 

948 

1  11 

7.5 
4.5 
8.0 
2.6 
1.7 

10.0 
6.0 
4.0 
3.5 
2.3 

4.6 
2.7 
1.8 
1.6 
0.8 

5.0 
8.0 
2.0 
1.8 
1.2 

...... ^. 

17.5 
18.0 
18.5 
18.5 
4.5 

689a 

1285 

2.1 

0.8 

1.0 

2  24 

1.0 

Ecut. 

21 

5  81 

11  27 

504a 

1148a 

8.8 

4.8 

2.2 

4.1 

0.9 

1.4 

1  24 

1.7 

2.2 

2.2 

10,5 

22 

5M 

12  08 

526a 

12  18a 

8.7 

4.8 

2.5 

4.6 

0.9 

1.5 

1.7 

2.4 

2.4 

11.5 

2S 

785 

1  23 

7  14a 

1  855 

6.5 

7.1 

8.7 

6.5 

1.1 

1.8 

2.1 

8.6 

3.4 

12.5 

24 

720 

108 

703a 

1  185 

8.8 

10.7 

5.6 

9.6 

1.4 

2.2 

2.6 

6.4 

4.9 

12.0 

25 

650 

088 

688a 

0465 

15.6 

20.0 

10.5 

17.4 

1.9 

8.0 

8.6 

10.0 

8.9 

17.5 

26 

682 

020 

6  16a 

0295 

9.2 

11.8 

6.2 

10.6 

1.5 

2.8 

2.8 

5.9 

5.4 

17.0 

27 

420 

10  88 

402a 

10  43a 

7.7 

9.9 

5.2 

8.9 

1.8 

2,1 

2.5 

5.0 

4.6 

16.0 

28 

4  19 

10  82 

4  07a 

10  49a 

/ 

6.9 

7.8 

6.0 

8.7 

2.1 

1.4 

2.6 

8.9 

4.2 

15.0 

29 

860 

10  03 

8  87a 

10  22a 

6.0 

6.7 

5.2 

7.7 

2.0 

1.4 

2.5 

8.4 

8.7 

17.0 

«0 

407 

10  02 

8  52a 

10  24a 

4.3 

4.8 

3.8 

5.8 

1.7 

1.2 

i  io 

2.1 

2.4 

2.8 

18.0 

81 

883 

9  46 

8  11a 

9  22a 

4.2 

4.8 

8.4 

6.9 

2.0 

1.8 

048 

2.6 

2.4 

2.9 

18.0 

82 

860 

10  03 

8  85a 

10  24a 

4.5 

5.0 

8.9 

6.0 

1.7 

1.2 

2.1 

2.5 

2.9 

18.0 

:«{ 

3  20 

933 

8  06a 

954a 

4.5 

5.0 

8.9 

6.0 

1.7 

1.2 

2.1 

2.5 

2.9 

18.0 

.  34 

220 

833 

2  04a 

855a 

4.3 

4.8 

3.7 

5.7 

1.7 

1.1  1 

2.1 

2.4 

2.7 

20.0 

;35 

1  50 

803 

1  34a 

825a 

4.2 

4.7 

8.7 

5.6 

1.7 

1.1  ' 

2.1 

2.4 

2.7 

20.5 

36 

055 

708 

0  89a 

7  31a 

8.9 

4.4 

8.4 

5.3 

1.6 

1.1  1 

2.0 

2,2 

2.6 

20.5 

37 

2  10 

850 

1  57a 

90Sa 

6.1 

6.9 

5.8 

7.5 

2.0 

1.4 

2.5 

8.4 

8.8 

20.0 

88 

080 

6  45 

0  14a 

7  07a 

4.0 

4.5 

3.5 

5.4 

1.6 

1.1 

2.0 

2.2 

2.6 

20.0 

89 

100 

7  40 

046a 

769a 

5.3 

6.0 

4.6 

6.9 

1.9 

1.8 

2.8 

8.0 

8.3 

19.0 

40 

0  15 

6  30 

000a 

6  51a 

4.7 

5.8 

4.1 

6.2 

1.8 

1.2 

2.2 

2.6 

8.0 

19.5 

'  41 

0  10 

625 

—  OOVi 

6  46a 

4.7 

6.3 

4.1 

6.2 

1.8 

1.2 

2.2 

2.6 

8.0 

19.0 

42 

oa-i 

6  20 

—  0  11a 

6  42a 

4.3 

4.8 

8.7 

6.7 

1.7 

1.1 

2.1 

2.4 

2.7 

19.0 

43 

000 

6  13 

—  0  16a 

6  86a 

3.9 

4.4 

8.4 

5.3 

1.6 

1.1 

2.0 

2.2 

2.6 

19.0 

44 

12  15 

603 

11  505 

626a 

3.9 

4.4 

3.4 

5.3 

1.6 

1.1 ; 

2.0 

2.2 

2.5 

18.5 

45 

12  20 

6  10 

12  075 

629a 

5.5 

6.2 

4.8 

7.1 

1.9 

1.3 

2.3 

8.1 

3.4 

18.5 

46 

12  10 

600 

12  055 

6  29a 

4.7 

6.1 

3.1 

5.7 

2.1 

0.5 

2.1 

8.0 

2.5 

18.0 

47 

12  05 

553 

11  596 

623a 

4.0 

5.2 

2.6 

4.9 

1.9 

0.4 

1.9 

2.6 

2.1 

17.5 

48 

035 

6  50 

0  81a 

7  14a 

11.4 

14.7 

7.5 

13.0 

8.3 

0.7  ! 

8.8 

7.4 

6.9 

17.5 

49 

0  01 

6  21 

—  002a 

6  87a 

14.0 

18.0 

9.1 

15.7 

3.6 

0.8 

3.6 

9.0 

7.2 

17.5 

M 

1  10 

7  85' 

1  O&i 
085a 

7  68a 

11.5 

14.8 

7.5 

13.1 

3.3 

0.7 

3.3 

7.4 

6.0 

17.0 

51 

088 

703 

7  19a 

14.7 

19.0 

9.7 

16.5 

3.7 

0.8 

8.7 

9.5 

7.6 

17.0 

52 

050 

7  15 

0  47a 

7  32a 

12.4 

16.0 

8.1 

14.0 

i        3.4 

0.7 

8.4 

8.0 

6.4 

17.0 

63 

001 

620 

—  0  01a 

6  49a 

4.6 

5.9 

3.0 

5.6 

2.1 

0.6 

2.1 

3.0 

2.4 

17.5 

54 

020 

686 

0  15a 

7  Ola 

6.1 

7.9 

4.0 

7.2 

2.4 

0.5 

2.4 

4.0 

3.2 

17.5 

55 

000 

6  13 

—  005a 

6  89a 

5.6 

7.2 

3.7 

6.7 

2.8 

0.5 

2.3 

3.6 

1 

2.9 

17.0 

884 


TABLE  8.— TIDAL  DIFFERENCES 


i 
i 

is 


1 

2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

ao 

21 
22 
28 
24 
86 

26 
27 
28 
29 
80 

81 
82 
88 

84 
86 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
60 

61 
52 
53 
64 
55 


56 
67 
58 
59 
60 


Station. 


SOUTH  AMERICA  (Wer 
Ck)A8T)— Continued. 

CHILB— continued. 

Wett  otxu^-Contlnued. 


Chaihuin  Bay 

Corral.  PortValdivIa 

ValdlvJa 

Queule 

Imperial  or  Cautin  River  Entrance. 


Mocha  Island 

Lebu,  Lebu  River 

YaftezCove 

Santa  Maria  Island  Light 
Lota,  AraucoBay 


Buchupnreo . 
Curanipe 


Maule  River  Entrance 

Constitucion,  Maule  River 

Llico 

Pichilemo 

Matania  Anchorage 


Toro  Point 

Juan  Fernandez  Island 

Port  San  Antonio 

Quintal  Road 

V  A  LPABAI80 


Souih. 

o     / 

39  68 
39  63 
39  60 
39  23 
38  48 

38  20 
37  87 
87  22 

37  06 

87  06 

86  48 
86  87 
86  82 
86  04 
86  48 

85  19 
36  20 
84  46 
34  28 

88  68 

83  46 

38  38 
33  34 
88  11 
88  02 

32  46 
82  80 
82  06 
81  54 
81  28 

80  16 
29  68 
29  67 
29  29 
28  48 

28  27 
28  04 
27  20 
27  04 
26  34 

26  20 
26  89 
25  25 
25  07 
25  03 

24  22 
23  88 
23  06 
22  34 
TocopiJla....'. 22  06 

Point  Lobos !  21  06 

20  12 
19  62 
19  83 

Arica 18  28 


Qulntero  Bay. 
Port  Papudo.. 
Pichidanqui.. 

Viloe 

Oscuro  Cove . . 


Tongoi 

Ouayacan,  Port  Herradura. 

Coquimbo 

Totoralillo 

Pefia  Blanco  Road 


PortHuasco 

Port  Canizal  Bajo. 

PortCopiapo 

Caldera 

Port  Flamenco 


Chafiaral  de  las  Animas , 

Lavata  Bay , 

PortTaltal 

Grande  Point 

Paposo 


Geographic  position. 


Lati- 
tude. 


Blanco  Encalada  Road 

Antofagasta,  Moreno  Bay 

San  Luciano,  Mejillones del  Sur  B. . 
Coblja 


Iquique 
Buena  Cove 
Pisagua  River 


PERU. 


IloRoad 17  35 

Islay  Road 16  58 

Port  San  Juan 
Pisco  Bay 


15  20 

13  40 

CailaoBay I  12  02 


Longitude. 


Arc. 


Time. 


We$L 
h. 


73  87 
78  27 
78  18 
78  14 
78  23 


78  67 
78  42 
78  41 
78  82 
78  11 

78  08 
72  69 
72  68 
72  47 
72  88 

72  25 
72  24 
72  07 
72  00 
71  64 

71  48 
78  58 
71  89 
71  42 
71  39 

71  81 
71  28 
71  88 
7132 
71  87 

71  81 
71  28 
71  22 
71  21 
71  23 

71  16 
71  12 
70  59 
70  52 
70  44 

70  41 
70  44 
70  84 
70  30 
70  80 

70  34 
70  25 
70  28 
70  18 
70  13 

70  13 
70  10 
70  09 
70  14 
70  20 


71  23 

72  10 

75  09 

76  14 

77  09 


m. 
64 
54 
68 
68 
54 

56 
66 
56 

64 
68 

68 
62 
62 
61 

61 

50 
60 

48 
48 
48 

47 
16 
47 
47 
47 

46 
46 
46 
46 
46 

46 
46 
46 
45 
46 

45 
46 
44 
48 
43 

43 
43 
42 
42 
42 

42 
42 
42 

41 
41 

41 
41 
41 
41 
41 


46 
49 
01 
05 
09 


Standard  port  for 
reference. 


Name. 


Valparaiso 
Valpamiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valpamiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 


Valparaiso 145 

Valparaiso 145 

Valparaiso 145 

Valparaiso <  145 

Valpamiso 145 


Page. 


146 
146 
145 
146 
146 

146 
146 
146 
146 
145 

146 
146 
146 
146 
146 

145 
146 
146 
145 
146 

146 
146 
146 
146 
146 

146 
145 
145 
146 
146 

146 
145 
145 
145 
145 

145 
145 
145 
146 
145 

146 
145 
145 
145 
145 


Valparaiso. 
Valpamiso. 
Valpamiso. 
Valpamiso. 
Valparaiso. 


Valparaiso 
Valpamiso 
Valpamiso 
Valpamiso 
Valparaiso 


145 
145 
145 
145 
145 


145 
145 
145 
145 
145 


Tidal  dllfereocefl. 


Time. 


Height 


HW. 


LW. 


Time  meridian. 


HW. 


LW. 


f  V 

A*  III. 
+180 
+0  66 
+164 
+0  47 
+0  80 

WW  . 

h.  fn. 
+1  29 
+0  64 
+160 
+0  46 
+0  28 

+0  62 
+0  46 
+0  41 
+0  40 
+0  84 

+0  60 
+0  44 
+0  87 
+0  86 
+0  30 

+0  88 
+0  38 
+0  34 
+0  84 
+0  48 

+0  81 
+0  82 
+0  84 
+0  86 

+0  48 

+0  11 
+0  82 
+0  21 
+0  17 
+0  18 

+0  12 
+0  88 
+0  28 
+0  17 
-0  06 

+0  08 
+0  23 
+0  07 
+0  02 
000 

+0  09 
+0  24 
+0  08 
+0  08 
OOO 

-0  03 
-0  06 
-0  06 
-0  12 
-0  18 

-0  02 
-0  06 
-0  07 
-0  11 
-0  17 

-0  23 
-0  28 
-0  41 
-0  49 
-1  09 

-0  22 
-0  27 
-0  40 
-0  48 
-1  11 

-1  16 
-0  49 
-1  19 
-0  61 
-0  41 

-1  18 
-0  50 
-121 
-0  63 
-0  48 

-0  86 
-0  31 
-0  22 
-0  07 
-0  12 

-0  88 
-0  88 
-0  24 
-0  09 
-0  14 

+0  08 
-0  87 
-0  07 
+0  01 
-0  48 

+0  06 
-0  89 
-0  09 
-0  01 
-0  50 

-0  43 
-1  08 
-1  08 
-1  11 
-1  54 

-0  45 
-1  10 
-1  10 
-1  12 
-1  65 

-143 
-1  56 
-2  36 
-3  02 
-3  27 

-144 
-157 
-2  87 
-8  08 
-8  28 

Mean  Low 
WaterSpringt. 


feet. 
+0.4 

+1.4 

ao 
+a8 

+L0 

-a  6 

+a8 

+1.2 
+L8 
+0.8 

+1.2 
+1.0 
+0.8 
-0.7 
-0.6 

-0,8 
0.0 

+0.1 
0.0 

ao 

-0.2 

-0.2 

0.0 

0.0 

0.0 

+0.1 
+0.1 
0.0 
+0.2 
+0.4 

+0.1 
+0.7 
+0.8 
+0.8 
+0.4 

+0.8 
+0.8 
+L0 
+0.8 
+1.0 

+0.8 
+1.0 
+0.8 
+L0 
+0.8 

-0.4 
+0.7 

ao 
ao 

+0.8 

+a8 

+1.0 
+L3 
+1.0 
+L4 


+L2 
+2.0 

ao 

-0.2 

-a  4 


feet. 

ao 
+a2 
ao 
ao 
ao 

-a  2 
ao 
ao 

+a2 
ao 

ao 

ao 

ao 

-ai 

-ai 

-0.1 

ao 

-ai 

ao 

ao 

-0.2 

ao 
ao 
ao 
ao 

-ai 

-ai 

ao 

ao 

0.0 
-0.1 

+ai 

0.0 
0.0 

ao 

0.0 
0.0 
0.0 
0.0 

ao 

ao 

0.0 
0.0 

ao 
ao 

0.0 

+ai 
ao 
ao 
ao 

ao 
ao 

+ai 
ao 

+a2 


0.0 

+a2 

0.0 

ao 
ao 


Ratio 

of 
mnget. 


LOO 
L41 
0.99 
La6 
L28 

0.86 
L25 
l.» 
L66 
L26 

L86 
L28 
L26 
0.79 
a86 

0.92 

a9e 

L06 
LQ2 

i.Qa 

a96 
a95 

L02 

aoo 

LOO 

1.06 
1.06 
0.99 
1.09 
1.16 

1.06 
1.18 
1.26 
1.96 
L09 

L26 
L26 
1.28 
L96 
L28 

L25 
L28 
L26 
L28 
1.26 

0.80 
LIS 

a9& 

L02 
L22 


l: 
l: 
l: 

L28 
L41 


L95 
L68 
0.99 
a95 

a89 


AND  TIDAL  CONSTANTS. 


S86 


Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

a 

Mean. 

Tropic 

Mean 
(Mn). 

Spring 
(8g). 

Neap 
(Np). 

Great 
tropic 

(Qc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Ea9t. 

A.  M. 

h.  fit. 

h,  ffi. 

h,  m. 

•^^•o 

feet. 

/«£. 

feet. 

feet. 

feet. 

h.  ffi. 

feet. 

feet. 

feet. 

o 

1 

11  00 

448 

10  546 

528a 

3.3 

4.3 

2.2 

4.2 

1.8 

0.4 

1.8 

2.2 

1.8 

17.0 

2 

10  25 

4  18 

10  20b 

448a 

4.8 

6.6 

2.8 

5.2 

2.0 

0.4 

2.0 

2.8 

2.8 

16.6 

8 

1125 

6  10 

11  186 

646a 

8.0 

3.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2.0 

1.6 

16.5 

4 

10  18 

405 

10  126 

4  87a 

8.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.6 

6 

10  CO 

3  47 

9546 

4  18a 

8.9 

6.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.6 

2.0 

16.6 

6 

10  20 

4  07 

10  136 

446a 

'  2.6 

3.8 

1.7 

8.8 

1.6 

0.8 

1.6 

1.6 

1.4 

16.5 

7 

10  15 

402 

10  096 

484a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.0 

8 

10  10 

356 

10  046 

426a 

4.1 

6.8 

2.7 

6.0 

2.0 

0.4 

2.0 

2.6 

2.8 

16.0 

9 

10  10 

355 

10  056 

4  24a 

4.7 

6.0 

8.0 

6.7 

2.1 

0.5 

2.1 

3.0 

2.4 

16.0 

10 

10  05 

350 

9506 

422a 

8.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.0 

11 

10  04 

3  61 

9586 

4  22a 

4.1 

6.3 

2.7 

6.0 

2.0 

0.4 

2.0 

2.6 

2.8 

16.0 

12 

10  05 

358 

9696 

424a 

8.9 

6.0 

2.6 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

16.0 

13 

10  06 

865 

10  006 

4  27a 

8.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.0 

14 

10  07 

3  67 

10  006 

486a 

2.4 

8.1 

1.6 

8.1 

1.6 

0.3 

1.6 

1.6 

1.8 

16.6 

15 

10  21 

4  10 

10  146 

4  49a 

2.6 

8.4 

1.7 

3.3 

1.6 

0.3 

1.6 

1.7 

1.4 

16.0 

16 

945 

386 

9386 

4  11a 

2.8 

3.6 

1.8 

3.6 

1.6 

0.4 

1.6 

1.8 

1.6 

15.0 

17 

10  06 

366 

9696 

482a 

8.0 

3.9 

2.0 

3.8 

1.7 

0.4 



1.7 

2.0 

1.6 

16.0 

18 

9  57 

348 

9  616 

422a 

8.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

19 

953 

3  42 

9  476 

4  17a 

8.1 

4.0 

2.0 

8.9 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

20 

9  49 

320 

9436 

366a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

21 

945 

386 

9386 

4  12a 

2.9 

8.7 

1.9 

3.7 

1.6 

0.4 

1.7 

1.8 

1.6 

14.5 

22 

930 

320 

9286 

8  67a 

2.9 

8.8 

1.9 

8.7 

1.6 

0.4 

1.7 

1.9 

1.6 

17.0 

2S 

9  44 

884 

9886 

409a 

8.1 

4.0 

2.0 

8.9 

1.7 

0.4 

1.7 

2.0 

1.7 

14.5 

24 

989 

829 
3  26 

9826 

406a 

8.0 

8.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2.0 

1.6 

14.6 

25 

987 

9806 

4  01a 

8.0 

8.9 

2.0 

8.8 

1.7 

0.4 

21  02 

1.7 

2.0 

1.6 

14.6 

26 

986 

825 

9296 

369a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

14.0 

27 

932 

822 

9266 

856a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

14.0 

28 

930 

820 

9236 

856a 

3.0 

8.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

14.0 

29 

926 

8  16 

9206 

3  61a 

3.8 

4.2 

2.1 

4.2 

1.8 

0.4 

1.8 

2.1 

1.7 

14.0 

80 

920 

3  10 

9  146 

843a 

3.6 

• 

4.5 

2.8 

4.4 

1.8 

0.4 

1.8 

2.2 

1.8 

14.0 

81 

9  16 

805 

9096 

889a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

18.5 

32 

9  10 

300 

9046 

.382a 

3.6 

4.7 

2.4 

4.5 

1.8 

0.4 

1.8 

2.4 

1.9 

13.0 

83 

808 

2  48 

8626 

820a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

18.0 

84 

850 

240 

8  446 

8  12a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

13.0 

35 

829 

2  16 

8236 

2  61a 

8.8 

4.8 

2.2 

4.2 

1.8 

0.4 

1.8 

2.2 

1.8 

13.0 

36 

823 

2  10 

8  176 

2  42a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

13.0 

37 

850 

238 

8  446 

8  10a 

3.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

18.0 

38 

821 

208 

8  166 

239a 

3.9 

6.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

12.6 

39 

850 

2  87 

8  446 

309a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

12.5 

40 

900 

2  47 

8  646 

3  18a 

3.9 

6.0 

2.6 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

12.0 

41 

905 

2  62 

8  696 

8  24a 

3.8 

4.9 

2.5 

4.7 

1.9 

\ 
0.4  ' 

1.9 

2.4 

2.0 

12.0 

42 

9  10 

2  67 

9046 

828a 

8.9 

6.0 

2.5 

4.8 

1.9 

0.4    

1.9 

2.5 

2.0 

12.0 

43 

920 

307 

9  146 

8S9a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

11.5 

44 

985 

322 

9296 

363a 

3.9 

6.0 

2.5 

4.8 

U 

0.4    

1.9 

2.6 

2.0 

11.5 

46 

980 

3  17 

9  246 

3  49a 

3.8 

4.9 

2.5 

4.7 

0.4   

1.9 

2.4 

2.0 

11.5 

46 

950 

337 

9  446 

4  14a 

2.7 

8.5 

1.8 

3.4 

1.6 

0.3  1 

1.6 

1.8 

1.6 

11.6 

47 

905 

262 

8596 

3  24a 

8.6 

4.7 

2.4 

4.5 

1.8 

0.4 

- 

1.8 

2.4 

1.9 

11.6 

48 

935 

322 

9286 

358a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

11.0 

49 

944 

8  81 

9386 

406a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.0 

1.7 

10.5 

50 

865 

2  42 

8  496 

3  14a 

8.7 

4.8 

2.4 

4.6 

1.9 

0.4 

1.9 

2.4 

2.0 

10.5 

51 

900 

2  47 

8646 

3  18a 

8.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

10.0 

52 

835 

222 

8  296 

258a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.6 

2.0 

10.0 

53 

8  35 

222 

8296 

2  52a 

4.2 

6.4 

2.7 

6.1 

2.0 

0.4 

2.0 

2.7 

2.2 

9.5 

54 

832 

220 

8266 

2  61a 

3.9 

5.0 

2.6 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

9.5 

55 

7  49 

1  37 

7446 

2  07a 

4.3 

5.6 

2.8 

6.2 

2.0 

0.4 

2.0 

2.8 

2.3 

9.0 

56 

7  66 

1  43 

7  496 

2  14a 

4.1 

5.3 

2.7 

6.0 

1.9 

0.4 

2.0 

2.6 

2.3 

9.6 

57 

7  89 

1  27 

7  346 

1  56a 

4.8 

6.2 

3.1 

6.8 

2.1 

0.5 

2.1 

3.1 

2.5 

9.5 

68 

6  47 

036 

6  406 

1  11a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

10.0 

69 

6  16 

004 

6096 

0  41a 

2.9 

3.8 

1.9 

8.7 

1.6 

0.4 

1.7 

1.9 

1.6 

10.0 

60 

6  47 

12  00 

6406 

0  12a 

2.7 

3.5 

1.8 

8.4 

1.6 

0.3 

L6 

1.8 

1.6 

9.5 

63219°— 11- 


-25 


386 


TABLE  3.— TIDAL  DIFFERENCES 


hi 

ii 


1 

2 
8 
4 

5 
6 


7 

8 

9 

10 

11 


12 
18 
14 


15 
16 
17 
18 
19 


20 
21 
22 
23 
24 


35 
26 

27 
28 
29 

80 
81 
32 
83 


84 

35 
36 
37 
38 


89 
40 


Station. 


SOUTH  AMERICA  (W 
Coast  )— Continued. 

PEBU— continued. 


Huacho  Bay 

Huarmey  Bay 

Ferrol  Bay , 

Port  Malabrigo 

Eten  Point , 

Paita 

KCUADOR. 

Santa  Clam  Island 

Guayaquil , 

Santa  Elena  Bay 

Port  Manta 

Cape  Paaado 

Pademales , 

Atacames  Bay 

Santiago  River , 

Qalapago*  Idand$. 

Charles  Island , 

iKuana  Cove,  Albemarle  Island . . 

Chatham  Island 

Indefatigable  Island 

James  Island,  N.  side 

COLOMBIA— continued. 

TumaooRoad , 

Buenaventura 

Neflrrillas  Rocks , 

CabitaBay 

Cupica  Bay 

PANAMA  AND  CANAL  ZONE— COUt'd 

PinasBay 

Rey  Island,  Panama  Gulf 

Chepo  River,  Panama  Gulf 

Panama  (Naos  I.),  Panama  Gulf. 
Taboga,  Panama  Gulf 

Chame  Bay,  Panama  Gulf 

Cape  Mala,  Panama  Gulf 

Bania  Honda 

Parlda  Island 

NORTH  AMERICA  (West 
Coast)  . 

COSTA  BiCA— continued. 

WestcoaaL 

El  Rincon  Harbor,  Gulf  of  Dulce. 

U vita  Bay 

Port  Herradura 

PortCulebra 

Port  Elena 


Geographic  position. 


I 


Lati- 
tude. 


South. 

o     / 

11  08 
10  05 
907 
740 
6  55 
505 


3  12 
2  17 
2  U 
0  56 
0  22 


North. 

002 
053 
1  16 


South. 

13 

58 
47 
SO 
13 


1 
0 
0 
0 
0 


North. 

1  51 
8  52 
8  52 
5  28 
635 


7  84 

8  17 
859 
8  55 
8  48 

838 


7 
7 


SO 
43 


807 


NICARAGUA— continued. 
WeatcoaU. 


Port  San  Juan  del  Sur. 
Corinto  Harbor 


8  44 
908 

9  39 
10  38 
10  58 


11  15 

12  28 


41 


42 
43 
44 


HONDUBAS— continued. 
West  cocut. 
Amapala 

SALVADOB. 


Longitude. 


Arc. 


Time. 


West, 
h.  tn. 


77  85 

78  08 

78  83 

79  24 
79  52 
8106 


80  28 

79  49 

80  56 
80  30 
80  80 


80  05 
79  54 
79  08 


90  80 

91  29 

89  27 

90  15 
90  44 


78  40 
77  08 
77  24 
77  28 
77  28 


78  11 

78  54 

79  07 
79  82 
79  83 

79  47 

80  00 

81  30 

82  20 


88  28 

83  46 

84  89 

85  40 
85  42 


85  53 
87  12 


Port  la  Union 

Libertad 

Acajutia  Bay. 


5 
5 
5 
5 
5 
5 


10 
18 
14 
18 
19 
24 


522 
5  19 
524 
522 
522 


520 
520 
5  16 


602 
6  06 

5  58 

6  01 
6  03 


5  15 
508 
5  10 
5  10 
5  10 


5  18 
5  16 


5 
5 
5 

5 
5 
5 
5 


16 

18 
18 

19 
20 
26 
29 


5 
5 
5 
5 
5 


34 
35 
39 
43 
43 


5  44 

5  49 


Standard  port  for 
reference. 


Name. 


Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Panama  .. 
Panama  .. 
Panama .. 
Panama  . . 
Panama  .. 

Panama  .. 
Panama  . . 
Panama  . . 
Panama  . . 
Panama  .. 

Panama  .. 
Panama  . . 
Panama . . 
Panama .. 


13  20 

87  34 

5  50 

13  20 
13  29 
13  34 

87  51 
89  19 
89  50 

5  51 
5  57 
559 

Panama 
Panama 


Panama 


Panama 
Panama 
Panama 


Page. 


Panama 
Panama 
Panama 
Panama 
Panama 


146 
145 
145 
145 
145 
146 


145 
145 
146 

145  ! 
145  I 

I 
145  I 
145 
145 


145 
145 
145 
145 
145 


149 
149 
149 
149 
149 


149 
149 
149 
149 
149 

149 
149 
149 
149 


I 


149 
149 
149 
149 
149 


149 
149 


Tidal  durerences. 


Time. 


HW.    ;     LW. 


Time  meridian. 
ItP  W. 


149 
149 
149 


h.  M. 

-8  44 


-4 
-4 

-4 

-6 


02 
19 
46 
00 


-5  89 


h.  m. 
-8  45 
-4 
-4 
-4 
-5 
-6 


08 
20 
47 
01 
40 


XoceUtfiM. 


•6  28 
-2  23 
•6  28 
-6  13 
-6  06 


6  0S 
•6  58 
-6  08 


•7 
•7 
-7 
-7 


11 
21 
02 
21 


-6  86 


-5  24 
-2  12 
-6  24 
-6  14 
-6  09 


-6  04 
-6  69 
-6  04 


-7  12 
-7  22 
-7  08 
-7  22 
-6  87 


+0  18  +0  17 

+2  43  +2  42 

+0  43  +0  42 

+0  28  +0  22 

-1-0  IS  +0  12 

Time  meridian. 
7S°  W. 


+0  11 
-0  01 
+0  04 
000 
+0  01 

+0  82 
+0  18 
+0  19 
+0  27 


+0  10 

-0  02 

+0  08 

000 

000 

+0  80 
+0  11 
+0  17 
+0  26 


Local  time. 


31 
56 


-0 
-0 
-0  41 
-0  81 
-0  26 


-0  16 
-0  21 


149      —0  16 


—0  01 
—0  11 
-0  21 


-0 
-0 
-0 
-0 


82 
58 
42 
82 


-0  28 


-0  18 
-0  22 


-0  18 


—0  02 
—0  12 
-0  22 


Height 


HW.  I  LW 

I 


Mean  Low 
WaterSprinfft. 


feet. 

-0.8 

-L7 

-1.7 

-L7 

-L4 

-0,4 


+6.4 
+6.2 
+8.6 
+8.2 
+6.4 


+6.1 
+7.8 
+7.8 


+L8 
+2.0 
+2.2 
+2.0 
+1.1 


-2.6 
2.6 
-2.9 
-2.6 
-2.5 


-2.0 

-0.4 

0.0 

0.0 

-0.6 

-0.8 
-2.6 
-4.4 
-6.0 


-6.4 
-5.8 
-6.2 
-6.2 
-5.8 


-5.4 
-6.0 


-4.4 


feel. 
-0.2 
-0.S 
-0.8 
-O.S 
-0.2 
0.0 


+0.6 
+0.8 
+0.4 
+0.4 
+0.6 


+0.7 
+1.0 
+1.0 


+0.2 
+0.2 
+0.2 
+0.2 
+0.1 


-0.2 
-0.2 
-0.8 
-0.2 
-0.8 


-0.2 

-0.1 

0.0 

0.0 

ao 

-0.2 
-0.4 
-0.6 
-0.6 


-0.6 
-0.6 
-0.8 
-0.8 
-0.6 


-0.6 
-0.6 


Ratio 

of      , 
ranges. 


-0.6 


0.76 
0.53 
0.63 
0.53 
0.63 
0.89 


2.67 
2.80 
2.01 
1.91 
2.58 


2.78 
3.26 
3.26 


1.55 
1.58 
L54 
1.5B 
LSI 


0.82 
0.82 
0.79 
0.81 
0.83 


0.86 
a98 
LOO 
1.00 
0.95 

0.94 
0.82 
0.69 
0.66 


0.63 
0.60 
0.56 
a56 
0.0D 


0.63 
0.66 


0.69 


5.0 

-0.6 

0.66 

6.4 

-0.6 

0.63 

6.8 

-0.6 

0.60 

AND  TIDAL  CONSTANTS. 


887 


1 

§ 

Interyal. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

'J^' 

Neap 
(NpJ. 

Oreat 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI, 

LLWI. 

• 

Eoit. 

1 

2 
8 

4 
6 
6 

h.m. 
529 
506 
460 
4  19 
404 
820 

h,fn. 
11  42 
11  21 
1108 
10  82 
10  17 
983 

A.  m. 
6  216 
4696 
4  416 
4  106 
366b 
8  136 

A.  fR, 

12  236 
12  096 
11516 
11206 
11  006 
10  106 

feel. 
2.8 
1.6 
1.6 
1.6 
1.9 
2.7 

"to 

2.1 
2.0 
2.1 
2.6 
3.5 

feeL 
1.5 
1.1 
1.0 
1.1 
1.3 
1.8 

feet. 
3.0 
2.2 
2.2 
2.2 
2.8 
3.4 

feet. 
1.5 
1.2 
1.2 
1.2 
1.3 
1.6 

feeL 
0.8 
0.8 
0.8 
0.3 
0.3 
0.3 

A.  m. 

feeL 
1.6 
1.2 
1.2 
1.2 
1.3 
1.6 

feel. 
1.5 
1.0 
1.0 
1.0 
1.2 
1.8 

feet. 
1.3 
0.9 
0.9 
0.9 
1.1 
1.5 

0 

9.0 
9.0 
9.0 
8.5 
8.5 
8.0 

7 

8 

9 

10 

11 

400 
700 
800 
8  10 
8  16 

10  18 
100 
9  18 
928 
928 

3666 
6666 
2666 
8056 
3  116 

10  366 
121a 
9886 
9486 
9606 

7.8 
8.5 
6.1 
5.8 
7.7 

10.0 

11.0 

7.9 

7.5 

9.9 

5.1 
5.6 
4.0 
3.8 
6.0 

9.1 
9.8 
7.2 
6.9 
•   9.0 

2.7 
2.8 
2.4 
2.3 
2.7 

0.6 
0.6 
0.5 
0.6 
0.6 

2.7 
2.8 
2.4 
2,8 
2.7 

5.0 
6.6 
4.0 
8.8 
5.0 

4.1 
4.6 
3.2 
8.0 
4.0 

7.6 
7.6 
7.5 
7.0 
7.0 

12 
18 
14 

820 
825 
820 

9  83 
938 
988 

3  166 
8  216 
8  166 

9646 
9686 
9536 

8.4 
9.9 
9.9 

10.8 
12.8 
12.7 

6.6 
6.5 
6.5 

9.7 
11.3 
11.3 

2.8 
3.0 
8.0 

0.6 
0.7 
0.7 

2.8 
8.1 
8.1 

6.4 
6.4 
6.4 

4.4 
5.2 
5.1 

7.0 
6.6 
6.5 

16 
16 
17 
18 
19 

2  10 
200 
220 
200 
246 

823 
8  18 
883 
8  18 
868 

2066 
1666 
2  156 
1  656 
2896 

8526 

8  416 

9  016 
8  416 
9286 

4.7 
4.8 
5.0 
4.8 
4.0 

6.0 
6.2 
6.6 
6.2 
5.2 

8.0 
3.1 
3.8 
8.1 
2.6 

6.7 
6.8 
6.1 
5.8 
4.9 

2.1 
2.1 
2.2 
2.1 
1.9 

0.6 
0.6 
0.5 
0.6 
0.4 

2.1 
2.1 
2.2 
2.1 
1.9 

3.0 
3.1 
8.2 
3.1 
2.6 

2.4 
2.5 
2.6 
2.5 
2.1 

8.0 
8.0 
8.0 
8.0 
8.0 

20 
21 
22 
28 
24 

8  85 
600 
400 
840 
380 

948 

12  13 

10  18 

963 

948 

829a 
664a 
866a 
884a 
824a 

9  61a 

12  16a 

10  16a 

966a 

9  46a 

10.3 
10.3 
10.0 
10.2 
10.4 

13.2 
18.2 
12.8 
18.1 
13.3 

7.1 
7.1 
6.9 
7.0 
7.2 

10.4 
10.4 
10.1 
10.3 
10.5 

0.5 
0.6 
0.5 
0.5 
0.5 

0.9 
0.9 
0.9 
0.9 
0.9 

""****** 

1.1 
1.1 
1.0 
1.1 
1.1 

6.6 
6.6 
6.4 
6.6 
6.6 

5.8 
6.8 
5.2 
5.3 
5.4 

6.0 
5.5 
6.5 
5.5 
5.0 

26 
26 
27 
28 
29 

8  15 
800 
806 
269 
800 

928 
9  18 
918 
9  13 
9  13 

3  10a 
265a 
300a 
254a 
266a 

9  81a 
9  16a 
9  21a 
9  16a 
9  16a 

10.8 
12.3 
12.6 
12.6 
12.0 

18.8 
15.7 
16.0 
15.9 
15.4 

7.5 
8.5 
8.7 
8.7 
8.8 

10.9 
12.4 
12.7 
12.9 
12.1 

0.6 
0.6 
0.6 
0.6 
0.6 

1.0 
1.0 
1.0 
1.1 
1.0 

'28*22' 

1.1 
1.2 
1.2 
1.2 
1.1 

6.9 
7.8 
8.0 
8.0 
7.7 

5.6 
6.4 
6.4 
6.6 
6.2 

5.0 
6.0 
5.0 
5.0 
5.0 

80 
81 
82 
88 

880 
3  10 
8  10 
8  15 

942 
922 
922 
928 

326a 
304a 
304a 
309a 

9  46a 
9  27a 
9  27a 
988a 

11.9 

10.3 

8.7 

8.3 

15.0 
13.0 
11.0 
10.5 

8.1 
7.0 
5.9 
5.7 

12.0 

10.4 

8.8 

8.4 

0.5 
0.5 
0.6 
0.6 

1.0 
0.9 
0.8 
0.8 

1.1 
1.1 
1.0 
1.0 

7.5 
6.5 
5.5 
5.2 

6.0 
5.8 
4.4 
4.2 

5.0 
6.0 
5.5 
6.6 

84 
85 
36 
87 
88 

246 
220 
286 
246 
260 

868 
8  82 
848 
868 
902 

239a 
2  14a 
228a 
238a 
244a 

« 

908a 

8  87a 
868a 
906a 

9  07a 

7.9 
7.5 
7.1 
7.1 
7.5 

10.0 
9.5 
9.0 
9.0 
9.5 

5.4 
5.1 
4.9 
4.9 
5.1 

8.0 
7.6 
7.2 
7.2 
7.6 

0.4 
0.4 
0.4 
0.4 
0.4 

0.8 
0.8 
0.7 
0.7 
0.8 

0.9 
0.9 
0.9 
0.9 
0.9 

6.0 
4.8 
4.5 
4.5 
4.8 

4.0 
8.8 
8.6 
3.6 
3.8 

5.6 
5.5 
5.5 
6.5 
5.5 

39 
40 

800 
266 

9  12 
908 

254a 
2  49a 

• 

9  17a 
9  13a 

7.9 
8.3 

10.0 
•     10.5 

5.4 
5.7 

8.0 
8.4 

0.4 
0.5 

0.8 
0.8 

0.9 
1.0 

5.0 
5.2 

4.0 
4.2 

5.5 
5.5 

41 

800 

912 

254a 

9  17a 

8.7 

11.0 

5.9 

8.8 

0.6 

0.8 

1.0 

6.5 

4.4 

5.5 

42 
43 
44 

8  15 
806 
266 

928 
9  18 
906 

309a 
259a 
2  49a 

983a 
9  28a 
9  13a 

8.3 
7.9 
7.5 

10.6 

10.0 

9.5 

5.7 
6.4 
5.1 

8.4 
8.0 
7.6 

0.5 
0.4 
0.4 

0.8 
0.8 
0.8 

1.0 
0.9 
0.9 

5.2 
6.0 
4.8 

4.2 
4.0 
3.8 

6.6 
5.5 
5.5 

888 


TABLE  3.— TIDAL  DIFFERENCES 


I 

7U 


1 
2 
8 


4 

5 
6 

7 

8 
9 
10 
11 
12 
18 


14 
15 
16 
17 
18 

19 
20 
21 
22 


28 
24 
26 

28 
27 


29 

80 
81 
82 

88 
34 


86 
86 
87 


88 
39 
40 
41 


42 
48 
44 
45 


46 
47 
48 
49 


Station. 


NORTH  AMERICA  (Wbst 
Coast)  ~<>>ntiDued. 

GUATKMA  LA— continued. 

SanJose  

Cbamperico 

SooonusooBar 

MEXICO-— continued. 

Weti  coatt. 

La  Puerta 

SalinaCmz 

Port  Sacriflclos 

Maldonado 

Acapulco 

Port  Sihuatanejo 

Manatnillo 

Chamela  or  Penila  Bay 

SanBlan 

Masatlan 

OulfqfOiUifonUa. 

Altata,  Cnliacan  River 

Ban  Lorenzo  Channel 

La  Paz  Harbor 

San  Lucas  Bay 

Guaymas  Harbor 

Santa  Teresa  Bay 

Puerto  Refugio 

Tepoca  Bay 

Colorado  River  Entrance 

Lower  California^  outer  coatt. 

San  Jose  del  Oabo 

Pequefia  Bay,  Santa  Margarite  I 

Magdalena  Bay 

SanJuanico  Bay 

AbreojOB  Pt.,  Ballenas  Bay 

San  Bartolom^Bay 

Cerroa  Island 

Playa  Maria  Bay 

RosarloBay 

Ban  Quentin  Bay 

Colnett  Bay 

Ensenada,  Todos  Santos  Bay 

CALIFORNIA. 

SanDiegoBar 

San  Diboo,  La  Playa 

San  Juan  Capistrano 

San  Pedro  Channel. 

Newport  Landing 

Ananeim  Landing 

San  Pedro 

Santa  Monica 

Santo  Barbara  Channel. 

Hueneme  Light 

San  Buenaventura 

Santa  Barbara  Light 

Gaviota 


Geographic  position. 


Lati- 
tude. 


North. 
o  / 

18  66 
14  17 
16  05 


15  57 

16  10 
16  41 
16  83 

16  52 

17  86 
19  08 
19  82 
21  29 
28  11 


24  88 
24  22 
24  20 
27  14 

27  66 

28  25 

29  88 

80  16 

81  45 


28  08 
24  24 
24  84 
26  15 

26  48 

27  40 

28  12 

28  65 

29  64 

80  26 

80  67 

81  51 


82  40 
82  42 
88  27 


88  88 
83  43 

83  43 

84  01 


84  09 
84  16 
34  24 
34  28 


Santa  Barbara  Idands.  \ 

Santa  Catalina  Harbor.  Catalina  I .  J  83  26 

Corral  Harbor,  San  Nicholas  I ,  83  17 

Prisoner  Harbor,  Santa  Cruz  I i  84  01 

Cuyler  Harbor,  San  Miguel  I j  84  08 


Longitude. 


Arc. 


Time. 


Wett. 


90  49 

91  65 

92  64 


9148 
96  12 
96  14 

98  46 

99  66 
101  82 
104  21 
106  07 
106  17 
106  27 


107  68 
110  20 
110  22 
112  13 
110  61 

112  62 
118  86 
112  60 
114  48 


109  42 

111  49 

112  09 
112  28 
118  84 

114  61 

115  14 

114  48 

115  48 

115  64 

116  15 
116  86 


117  14 
117  14 
117  41 


117  54 

118  05 
118  16 
118  30 


119  13 
119  17 

119  43 

120  14 


118  29 

119  31 

119  41 

120  21 


6  08 
6  08 
6  12 


6  15 
6  21 
626 
686 

640 
646 

6  67 

7  00 
7  01 
7  06 


7 
7 
7 
7 
7 


12 
21 
21 
29 
28 


7  81 
784 
7  81 
789 


7  19 
727 
729 
780 
784 


7 
7 
7 
7 
7 

7 
7 


41 
89 
48 
44 

46 
46 


7  49 
7  49 
7  61 


762 
7  52 
7  53 
754 


7  57 
7  57 

7  59 

8  01 


7  64 
7  58 

7  69 

8  01 


Standard  port  for 
reference. 


Name. 


Panama 
Panama 
Panama 


FsJiama 
Panama 
Panama 
Panama 


Panama.. 
San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 


San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 


San  Diego 
San  Diego 
San  Diego 
Kodlak... 
Kodiak... 


Kodiak... 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 


San  Diego 
San  Diego 
San  Diego 


San  Diego 
San  Diego 
San  Diego 
San  Diego 


San  Diego 
San  Diego 
San  Diego 
San  Diego 


San  Diego 
San  Diego 
San  Diego 
San  Diego 


Page. 


149 
149 
149 


149 
149 
149 
149 

149 
158 
168 
163 
153 
153 


168 

153 
163 
163 
168 

168 
163 
153 
168 


168 
153 
163 
173 
173 

173 
163 
153 
163 
153 

153 
153 


163 
153 
153 


153 
158 
153 
153 


158 
153 
153 
158 


163 
168 
153 
163 


Tidal  differenoes. 


Time. 


HW. 


LW. 


LoealUmt. 


h,  M. 

-0  25 
-0  25 
-0  25 


-0 

0 

-0 

-0 

-0 
-0 
-0 
-0 
-0 
-0 


26 
25 
26 
29 

84 
89 
22 
22 
21 
14 


+0  46 
+0  13 
+0  18 
+1  63 
+2  08 

+2  28 
+8  28 
+4  23 
+6  19 


-0  46 
-1  11 
-104 
-4  26 
-8  66 

-8  65 
-0  16 
-0  06 
-0  02 

+0  02 

+0  06 
+0  09 


-0  27 
-0  27 
-0  27 


-0 
-0 
-0 
-0 

-0 
-0 
-0 
-0 
-0 
-0 


27 
27 
27 
80 

86 
80 
22 
24 

26 
19 


+0  48 
+0  18 
+0  24 
+2  00 
+2  16 

+2  87 
+8  88 
+4  84 
+6  81 


-0 
-1 
-1 
-4 
-8 


ao 

17 
07 
21 

00 


-4 

-0 


01 
27 
-•  16 
-0  18 
-0  09 


0  04 
-0  03 


72m€  meridian 
IKP  W. 


I 


-0  08 

000 

+0  06 


+0  16 
+0  14 
-1-0  08 
+•  10 


+0  08 
+0  29 
+0  18 
+0  14 


+1  08 
-0  08 
•H)05 
+O06 


-0  18 

000 

-0  08 


+0  07 
+0  02 
-0  08 
+0  02 


+0  03 
+0  09 
+0  06 
+0  08 


+0  66 
-6  07 
-0  04 
-0  06 


Height 


HW. 


LW. 


Mean  Low 
WalerSlprinff$. 


feel. 

-  6.2 

-  6.8 

-  7.2 


ytet 

-  0.8 

-  0.8 

-  as 


Mean  Lower 
Low  Water. 


■  8.2 

-  8.6 
9.4 

-10.9 

-12.6 

-  2.8 
-2.6 

-  2.8 

-  1.8 

-  1.6 


0.0 

-  0.6 

-  0.4 

-  0.9 
-0.7 

+  4.0 
+  4.4 

+  8.4 
+18.6 


LO 
0.2 
0.8 
4.0 
8.2 


2.8 
2.4 
2.8 
LI 
0.1 

0.7 
0.0 


+  0.1 

0.0 

-  0.1 


-  0.4 

+  0.1 

+  0.8 

0.0 


-0.2 
-0.2 
-0.2 
-0.2 


0.0 
-0,2 
-0,2 
-0.2 


L4 
L4 
L4 
L6 

L6 
0.6 
0.6 
0.6 
0.4 
0.4 


-  0.2 

-  0.8 

-  0.2 

-  0.8 

-  0.3 

0.0 

0.0 

+  0.4 

+  0.8 


0.4 

0.0 
0.8 
LO 
1.0 


LO 
0.2 
0.1 
0.1 
0.0 

0.1 

0.0 


0.0 
0.0 
0.0 


0.1 
0.0 
0.0 
0.0 


-0.1 

-0.1 

0.0 

0.0 


0.0 

-ai 

-0.1 

-ai 


Ratio 

of 


0.i 
0. 

o.so 


0.47 
0.44 
0.37 
0.25 

0.13 
0.45 
0.47 
0.52 

aeo 

0, 


L06 

0.M 

a97 

0.84 
a89 

2.02 
2.12 
8.00 

6.65 


0.81 
L05 
L02 

0.57 
0.65 

0.84 
L54 

L49 

Las 

0.97 

L15 

0.99 


1.02 
LOO 

0.97 


0.92 
L02 
L07 
LOO 


0.97 
0.97 
0.94 
0.94 


LOO 
0,97 
0.97 
0.97 
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1 

1 

H 

Interval. 

Range  of  tide. 

Tropic  dinmal 
inequality. 

Dinmal  waye. 

Mean  sea  level 
aboveplaneof— 

Variar 
tion  of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(8g). 

Neap 
(Npf 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tro^c 
HW 

inter- 
val. 

Tropic 
range. 

Prefflc- 
tiong. 

Tropic 
LLW. 

HWI. 

LWI. 

UUWI. 

LLWI. 

EasL 

1 
2 
8 

h.  m. 
250 
250 
260 

902 
902 
9G2 

A.  m. 
248a 
248a 
24Sa 

A.  m. 
9  07a 
9  07a 
9  07a 

SetL 
7.1 
6.7 
6.8 

9.0 
8.5 
8.0 

/erf. 
4.9 
4.6 
4.8 

/erf. 
7.2 
6.8 
6.4 

/erf. 
0.4 
0.4 
0.4 

feet, 
0.7 
0.7 
0.7 

A.  fn. 

feet, 
0.9 
0.9 
0.8 

/erf. 
4.5 
4.2 
4.0 

/erf. 
3.6 
3.4 
8.2 

• 

o 

5.5 
6.0 
6.0 

4 
5 
6 
7 

2S0 
260 
250 
245 

902 
902 
902 
858 

2  48a 
242a 
2  42a 
285a 

906a 
908a 
908a 
906a 

5.9 
5.5 
4.7 
8.2 

7.5 
7.0 
6.0 
4.0 

4.0 
8.8 
8.2 
2.2 

6.0 
5.6 
4.8 
8.8 

0.4 
0.4 
0.8 
0.8 

0.7 
0.7 
0.6 
0.6 

0.8 
0.8 
0.7 
0.6 

8.2 
3.0 
2.6 
1.8 

8.0 
2.8 
2.4 
1.7 

6.0 
6.0 
6.5 
7.0 

8 
9 
10 
11 
12 
18 

240 
860 
907 
907 
908 
908 

852 
288 
254 
258 
252 
2  51 

2  27a 
9  10a 
950a 
925a 
900a 
8  16a 

908a 
2396 
,2  545 
8005 
8  105 
3205 

1.6 
1.7 
1.8 
2.0 
2.8 
2.6 

2.0 
2.0 
1.9 
2.5 
8.2 
8.8 

1.1 
0.9 
1.8 
1.1 
1.0 
0.9 

1.6 
2.4 
2.8 
8.2 
8.3 
8.5 

0.2 
0.5 
0.8 
0.7 
0.9 
1.1 

0.4 
1.8 
1.5 
1.6 
1.7 
1.9 

"'h'i^' 

0.4 
1.5 
1.7 
1.8 
2.0 
2.2 

0.9 
1.2 
1.4 
1.5 
1.8 
1.9 

0.9 
1.8 
1.6 
1.7 
1.8 
1.9 

7.5 
8.0 
8.5 
9.0 
9.0 
10.0 

14 
16 
16 
17 
18 

10  07 
985 
940 

11  15 
1180 

859 
328 
884 
5  10 
526 

926a 

8  51a 

8  57a 

10  27a 

10  45a 

4225 
3525 
8585 
5  875 
5  515 

4.0 
8.6 
8.7 
3.2 
8.4 

5.8 
5.8 
5.4 
4.7 
5.0 

1.4 
1.2 
1.3 
1.1 
1.2 

5.1 
4.7 
4.8 
4.2 

4.4 

1.4 
1.8 
1.8 
1.2 
1.8 

2.8 
2.2 
2.2 
2.1 
2.1 

2.7 
2.6 
2.6 
2.5 
2.5 

2.8 
2.5 
2.6 
2.8 
2.4 

2.8 
2.5 
2.6 
2.3 
2.4 

10.5 
11.0 
11.0 
12.0 
12.0 

19 
20 
21 
22 

1150 
025 

1  20 

2  15 

5  47 
648 
744 
840 

1120a 

-^>046 

0566 

1576 

6045 
7045 
7565 
8505 

7.7 

8.1 

11.8 

21.6 

11.2 
11.8 
17.2 
31.5 

Z6 
2.8 
4.0 
7.8 

9.8 

9.7 

13.8 

24.2 

1.9 
2.0 
2.4 
8.2 

8.2 
8.3 
4.0 
5.8 

8.8 
8.9 
4.7 
6.4 

4.9 

5.1 

7.8 

12.6 

4.9 

6.1 

7.2 

12.5 

12.5 
l&O 
18.0 
14.0 

28 
24 
25 
26 
27 

888 
8  17 
825 
829 
900 

2  20 

1  50 
212 

2  17 
248 

756a 
7  81a 

7  49a 

8  10a 
848a 

2  575 
2295 
2  455 
2  885 
8  015 

8.1 
4.0 
8.8 
3.9 
4.7 

4.5 
5.8 
5.5 
5.7 
6.7 

1.2 
2.4 
1.5 
1.6 
2.3 

4.1 

6.1 
5.0 
4.2 
4.9 

1.6 
1.9 
1.8 
0.9 
0.9 

1.8 
2.9 
2.0 
1.1 
0.8 

""b'iH' 

504 
6  01 

2.5 
8.6 
2.8 
1.4 
1.2 

2.2 
8.0 
2.6 
2.8 
2.7 

2.1 
8.2 
2.5 
2.1 
2.4 

10.5 
11. 0 
11.5 
12.0 
12.0 

28 
29 
80 
31 
32 

900 
905 
9  15 
9  19 
928 

287 
242 
258 
256 
800 

8  49a 
828a 
8  37a 
838a 
840a 

2485 
3  065 
3  185 
3235 
8805 

5.8 
5.9 
5.7 
4.8 
8.7 

8.2 
7.8 
7.6 
6.4 
4.9 

2.8 
8.5 
8.4 
2.9 
2.2 

6.0 
8.4 
8.1 
7.0 
5.6 

1.0 
2.8 
2.8 
2.1 
1.8 

0.9 
8.6 
8.5 
8.2 
2.8 

1.3 
4.8 
4.8 
8.9 
3.4 

8.2 
4.2 
4.1 
8.5 
2.8 

4.0 
4.5 
4.8 
3.7 
3.0 

12.5 
12.5 
18.0 
18.5 
18.5 

S3 
84 

927 
928 

805 
806 

844a 
843a 

8885 
8405 

4.4 

8.8 

5.8 
5.0 

2.6 
2.2 

6.5 
5.7 

2.0 
1.8 

8.1 
2.8 

8.7 
8.4 

3.3 
2.9 

8.5 
3.1 

18.5 
14.0 

85 
86 
87 

929 
982 
942 

807 
820 
8  21 

846a 
848a 
855a 

8485 
8555 
8  515 

8.9 
8.8 
8.7 

5.2 
6.1 
4.9 

2.8 
2.8 
2.2 

5.9 
5.9 
5.6 

1.9 
2.2 
1.8 

1 

2.9 
2.7 
2.8 

'■*6*67' 

8.5 
8.6 
8.4 

8.0 
2.9 
2,9 

8.2 
8.1 
8.0 

14.5 
14.5 
15.0 

38 
39 
40 
41 

9  45 
948 
986 
987 

824 
8  19 
8  18 
8  17 

8  57a 
8  57a 
8  51a 
858a 

3565 
3  495 
3  425 
B455 

8.5 
3.9 
4.1 
3.8 

4.7 
5.2 
5.5 
5.1 

2.1 
2.8 
2.5 
2.8 

5.4 
5.9 
6.2 
5.9 

1.8 
1.9 
1.9 
1.9 

2.7 
2.9 
8.0 
2.9 

8.8 
8.5 
3.6 
8.5 

2.7 
8.0 
8.1 
2.9 

2.9 
8.2 
8.3 
8.1 

15.0 
15.5 
15.5 
15.5 

42 
43 
44 
45 

982 
958 
987 
984 

8  15 
8  21 
3  15 
8  16 

845a 
906a 
8  49a 
846a 

3455 
3  515 
8  465 
8  475 

3.7 
3.7 
3.6 
3.6 

4.9 
4.9 
4.8 

4.8 

2.2 
2.2 
2.2 
2.2 

5.6 
5.6 
5.5 
5.5 

1.8 
1.8 
1.8 
1.8 

2.8 
2.8 
2.8 
2.8 

8.4 
8.4 
3.4 
8.4 

2.8 
2.8 
2.8 
2.8 

8.0 
8.0 
3.0 
8.0 

15.5 
15.5 
16.0 
16.0 

46 
47 
48 
49 

928 
920 
929 
923 

808 
804 
806 
808 

1 

8  41a 
8  33a 
8  42a 
836a 

8385 
3345 
8865 
3  325 

8.8 
3.7 
3.7 
8.7 

5.1 
4.9 
4.9 
4.9 

2.3 
2.2 
2.2 
2.2 

5.9 
5.6 
5.6 
5.6 

1.9 
1.8 
1.8 
1.8 

2.9 
2.8 
2.8 
2.8 

8.5 
8.4 
8.4 
8.4 

2.9 
2.8 
2.8 
2.8 

8.1 
8.0 
8.0 
8.0 

15.0 
15.5 
15.5 
15.5 
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B 

d 

1 
2 
8 
4 
6 

6 
7 
8 
9 
10 
11 

12 
13 
14 
16 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 

26 
27 
28 
29 

80 
81 
32 
33 
84 

85 
86 
37 
88 

39 

40 
41 

42 
43 
44 

45 
46 

47 
48 
49 

S.tation. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

1 

Ratio 

of 
ranges. 

Lati- 
tude. 

Longi 
Arc. 

tude. 

Name. 

Page. 

Time. 

Height 

Time. 

HW. 

LW. 

HW. 

LW. 

NORTH  AMERICA  (WEST 
Coast)— Continued. 

CALIFORNIA— continued. 

Outer  coast. 

LomDOC  Landing 

North. 
o     / 

34  44 

34  54 

35  11 
35  21 

35  27 

86  89 

36  87 

36  57 

37  30 

87  42 
37  46 

37  49 
87  48 
87  49 
37  48 
37  48 

37  48 
37  47 
37  44 
37  41 
37  37 

37  86 
37  36 
87  84 
37 '34 

37  34 
37  81 
37  82 
87  28 

37  51 
37  61 
37  62 
37  66 

37  68 

87  69 

88  01 
88  06 

38  09 

38  04 
38  03 
38  03 

38  03 
38  07 
38  01 

38  04 
38  33 

38  01 
38  00 
38  14 
38  18 
38  31 

We 

O        ' 

120  87 
120  40 
120  44 
120  50 

120  65 

121  11 

121  62 

122  02 
122  27 
128  00 
122  88 

122  29 
122  27 
122  25 
122  24 
122  24 

122  22 
122  16 
122  21 
122  10 
122  08 

122  06 
122  19 
122  15 
122  08 

122  06 
122  12 
122  04 
122  06 

122  29 
122  26 
122  18 
122  29 
122  26 

122  27 
122  19 
122  29 
122  24 

122  16 

122  13 
122  08 

122  08 
122  04 

121  49 

12151 
12130 

122  53 

123  01 

122  58 

123  00 
123  15 

A.  fll. 
8  02 
803 
803 
803 
804 

806 
807 
808 
8  10 
8  12 
8  11 

8  10 
8  10 
8  10 
8  10 
8  10 

809 
809 
809 
809 
809 

808 
809 
809 
809 

8  06 
8  09 
806 
808 

8  10 
8  10 
809 
8  10 
8  10 

8  10 
809 
8  10 
8  10 

8  09 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Franciaoo  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Fmncisoo  Ent 

San  FranoifiRoEnt 

158 
158 
163 
163 
163 

158 
157 
157 
167 
167 
167 

157 
167 
157 
167 
167 

167 
157 
157 
167 
167 

167 
167 
167 
167 

167 
157 
157 
167 

157 
167 
167 
157 
157 

157 
167 
157 
167 

157 
157 
167 

157 
157 
157 

157 
157 

157 
157 
157 
157 
157 

Tvmem 

+0  36 
+0  44 
+0  69 
+1  13 
+116 

+128 
-0  59 
-0  47 
-0  61 
-0  67 
-0  01 

000 
+0  04 
+0  11 
+0  26 
+0  28 

+0  28 
+0  86 
+0  82 
+0  60 
+1  18 

+189 
+0  46 
+0  48 
+100 

+1  24 
+0  66 
+1  14 
+0  67 

+0  06 
+0  09 
+0  45 
+0  68 
+101 

+1  02 
+1  40 
+106 
+1  22 

+146 
+166 
+2  20 

+2  27 
+2  39 
+8  64 

+3  21 
+8  08 

-0  04 
-0  14 
+0  23 
-0  18 
-0  31 

eridiant 
*W. 

+  088 
+  0  47 
+  059 
+  1  19 
+  122 

+  181 

-  0  42 

-  088 

-  089 

-  086 

-  0  07 

000 
+  004 
+  0  13 
+  029 
+  0  31 

+  033 
+  0  41 
+  040 
+  1  06 
+  144 

+  2  07 
+  066 
+  1  10 
+  1  16 

+  146 
+  1  11 
+  140 
+  1  22 

+  0  19 
+  027 
+  0  61 
+  108 
+  1  06 

+  1  04 
+  169 
+  1  82 
+  1  48 

+  2  05 
+  2  19 
+  2  44 

+  806 
+  3  17 
+  453 

+  4  15 
+10  24 

+  0  16 
+  007 
+  0  49 
+  002 

-  OU 

Jfean 

Low  ] 

feet. 
-0.2 
-a  2 

-0.2 

-0.2 

0.0 

0.0 
+0.2 
+0.6 
+0.1 
-0.1 
-0.8 

0.0 

0.0 

-0.3 

-0.1 

+0.4 

+0.2 
+0.7 
+0.9 
-0.6 
+0.4 

-L6 
+L5 

+2.2 
+2.2 

+2.7 
+2.6 

+2.4 
+2.4 

-0.4 
-0.2 
+0.5 
+0.8 
+0.4 

+0.1 
+0.8 
+0.7 
+0.7 

+0.9 
+0.8 
+0.8 

+L2 
+L0 
+0.1 

+0.1 
-2.8 

+0.6 
+0.3 
-0.1 
0.0 
-0.1 

Lower 
Voter. 

feet. 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 
+0.1 
+0.2 
-0.1 
+0.1 
+0.1 

0.0 

-ai 
ao 

+0.1 
+0.1 

+0.1 
+0.1 
+0.2 

ao 

+0.2 

-0.1 
+0.3 
+0.4 
+0.4 

+0.4 
+0.8 
+0.3 
+0.8 

-0.2 
-0.1 
+0.1 
+0.1 
+0.1 

0.0 

0.0 

+0.1 

+0.1 

ao 

0.0 
0.0 

+a2 
+a2 
+ai 

+ai 

-0.4 

+a2 
+a2 
+ai 
+ai 
+ai 

0.M 
aM  1 
a  97 

a97 

LOO 

L05; 
LOS 

LIO 
1.05 
0.05: 
0.90 

1.O0 
LOS 
0.92 
0.95 
LOS 

1.03 
1.15 
L18 
0.85 
L06 

0.64 
LSI 
L46 
L46 

LS9 

L56 ; 

L54 
L64 

a96  ' 

L05 
LIO 
L05 

L08 

LOS 
L21 
L16 
L16 

L2S 
L21 
1.21 

L26 
L2I 
LOO 

LOO 

ass 

LIO 
LOS 

a96 

0.97 

a  95 

TTi 

Point  Sal 

San  Luis  Obisoo 

Mono.  Morro  Bay 

CRviiro".  Kiit^w*  BAV -  - 

San  Simeon 

Monterey  Harbor  Lisrht 

Santa  Cruz  Harbor  Light 

Half  Moon  Bay 

Southeast  Fanllon  Lisrht 

San  Francisco  Bar 

San  Francisco  Bay,  S.  portion, 

San  Francisco  ( Fort  Point) 

Presidio 

Alcatraz  Light 

San  Francisco,  North  Beach 

San  Francisco,  Mission  Street 

Goat  Island  (Yerba  Buena  Light).. 
Oalcland  Harbor 

Point  Avisadero 

Roberts  Landinflr 

Mt.  Eden.  Mt.  Eden  Sloush 

Union  City,  Union  City  Creek 

San  Mateo  Point 

Guano  Island 

Coyote  Hill  Creek  Entrance 

Johnsons  Land's,  Coyote  Hill  Creek 

Redwood  City  Creek  Entrance 

May  hews  Landing,  Newark  Slough. 
Ravenswood 

San  Francisco  Bay,  N.  portion, 
Sausalito 

Anvel  I«»land 

West  Berkeley 

Point  San  Quentin 

The  Brothers  Light 

San  Pablo  Bay. 
McNears  Landing 

Point  Wilson 

Petaluma  Point 

Sonoma  Creek  Entrance 

Oarquincz  Strait, 
Mare  Island  Llirht 

WheatDort 

8  09    San  Francisco  Ent 
8  09    San  Francisco  Ent 

8  08    San  Francisco  Ent 
8  08     Kan  Francisco  Ent 

Benlcia 

Suisun  Bay. 
Seal  Bl  uff 

Suisun  Creek  Entrance 

Autioch,  San  Joaquin  River 

Sacramento  -Ki'iw, 
Colllnsville 

807 
8  07 

San  Francisco  Ent 
San  Francisco  Ent 

Sacramento 

8  06     San  Francisco  Ent 

1 

8  12    San  Francisco  Ent 
8  12     San  Francisco  Ent 
8  12  ;  .San  Francisco  Ent 
8  12     SanFrandsooEnt 

OtUer  coast. 
Drakes  Bay 

Point  Reyes  Liirht 

Tomalefl  Bay 

50 

Bodeifa  Bay ■ 

51 

Fort  Ross 

8  13 

San  Francisco  Ent 
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1 

a 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of-— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 
(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Eaat. 

1 

2 
8 

4 
6 

A.  tn. 
966 
10  02 
10  17 
10  81 
10  88 

A.m. 
845 
353 
405 
425 
427 

h.  ffi. 
9  07a 
9  14a 
980a 
944a 
946a 

4  166 
4  246 
4856 
4566 
4  576 

feet. 
3.6 
8.6 
8.7 
8.7 
8.8 

fed, 
4.8 
4.8 
4.9 
4.9 
5.1 

feet. 
2.2 
2.2 
2.2 
2.2 
2.3 

feet. 
5.5 
5.5 
5.6 
5.6 
5.8 

feet 
1.8 
1.8 
1.8 
1.8 
L9 

/erf. 
2.8 
2.8 
2.8 
2.8 
2.9 

h.   film 

/eet. 
3.4 
8,4 
8.4 
8.4 
8.5 

feet. 
2.8 
2.8 
2.8 
2.8 
2.9 

feet. 
8.0 
8.0 
8.0 
8.0 
8.1 

o 

16.0 
16.0 
16.0 
16.5 
16.5 

6 
7 
8 
9 
10 
11 

10  88 
10  48 
10  54 
10  48 

10  40 

11  87 

484 
424 
4  27 
424 
425 
455 

952a 
94da 
9  57a 
948a 
988a 
10  35a 

5046 
4486 
4456 
4486 
4456 
5  166 

4.0 
4.0 
4.8 
4.1 
8.7 
8.5 

5.3 
4.8 
5.2 
4.9 
4.5 
4.2 

2.4 
8.1 
8.8 
8.1 
2.9 
2.7 

6.1 
6.8 
7.1 
6.8 
6.8 
6.1 

1.9 
1.5 
1.5 
1.4 
1.4 
1.4 

2.9 
4.0 
4.1 
8.9 
8.8 
8.7 

8.6 
4.8 
4.4 
4.2 
4.1 
4.0 

8.0 
8.4 
8.6 
8.2 
8.2 
8.1 

8.2 
8.9 
41 
8.8 
8.6 
8.5 

16.5 
17.0 
17.0 
17.5 
17.5 
17.5 

12 
13 
14 
15 
16 

1180 
11  48 

11  60 

12  05 
12  07 

508 
507 
5  16 
582 
534 

10  34a 
10  40a 

10  46a 

11  05a 
1108a 

5  276 
5  276 
5  876 
5  516 
5586 

8.9 
4.0 
3.6 
3.7 
4.2 

4.8 
4.9 
4.4 
4.5 
5.1 

8.0 
3.1 
2.8 
2.8 
8.2 

6.2 
6.5 
6.2 
6.8 
7.1 

1.8 
1.4 
1.4 
1.4 
1.5 

8.7 
8.9 
8.8 
8.8 
4.0 

640 
706 

4.0 
4.2 
4.1 
4.1 
4.4 

8.2 
3.2 
8.1 
8.2 
8.5 

8.6 
8.7 
8.5 
8.6 
4.1 

17.5 
17.5 
17.5 
17.5 
17.5 

17 
18 
19 
20 
21 

12  08 

12  15 

12  12 

005 

083 

587 
545 
544 
6  10 
6  48 

1108a 

11  19a 

11  16a 

-1  016 

-0  266 

5666 
6026 
6026 

6  316 

7  076 

4.0 
4.5 
4.6 
3.3 
4.1 

4.8 
5.4 
5.6 
4.0 
5.0 

3.1 
8.6 
3.5 
2.5 
3.2 

6.8 
7.8 
7.5 
5.8 
6.8 

1.5 
1.6 
1.6 
1.8 
1.5 

4.0 
4.0 
4.2 
3.6 
4.0 

4.8 
4.4 
4.6 
3.9 
4.8 

8.4 
8.6 
8.8 
2.9 
8.5 

8.9 
4.2 
4.4 
8.2 
4.0 

17.5 
17.5 
17.5 
17.5 
17.5 

22 
23 
24 
25 

055 
000 
008 
0  15 

7  12 
600 
6  14 
620 

-0  216 
-0  536 
-0  476 
-0  856 

7366 
6  176 
6  816 
6  876 

2.5 
5.1 
5.7 
5.7 

8.0 
6.2 
6.9 
6.9 

1.9 
8.9 
4.4 
4.4 

4.6 
8.2 
8.9 
8.9 

1.2 
1.6 
1.8 
1.8 

8.1 
4.5 
4.7 
4.7 

8.4 
4.8 
5.1 
5.1 

2.4 
4.1 
4.5 
4.5 

2.7 
4.8 
5.2 
5.2 

17.5 
17.5 
17.5 
17.5 

26 
27 
28 
29 

040 
Oil 
080 
0  18 

650 
6  15 
6  45 
627 

-0  086 
-0  886 
-0  196 
-0  866 

7066 

6  816 

7  026 
6  446 

6.2 
6.1 
6.0 
6.0 

7.5 
7.4 
7.2 
7.2 

4.8 
4.7 
4.6 
4.6 

9.6 
9.4 
9.8 
9.8 

1.8 
1.8 
1.8 
1.8 

4.9 
4.9 
4.8 

4.8 

5.8 
5.3 
5.2 
5.2 

4.8 
4.6 
4.6 
4.6 

5.5 
5.4 
5.4 
5.4 

17.5 
17.5 
17.5 
17.5 

30 
81 
32 
88 
84 

1144 

1148 

000 

0  12 

0  15 

522 
580 
555 
606 
609 

10  45a 

10  60a 

-0  586 

-0  426 

-0  386 

5466 
5526 
6  156 
6266 
6296 

8.7 
8.8 
4.8 
4.1 
4.2 

4.5 
4.6 
5.2 
4.9 
5.0 

2.9 
8.0 
3.4 
3.2 
8.3 

6.0 
6.2 
7.1 
6.8 
6.9 

1.5 
1.5 
1.7 
1.6 
1.6 

8.5 
3.5 
8.9 
3.8 
8.9 

650 

8.8 
3.8 
4.8 
4.2 
4.2 

2.9 
8.1 
8.5 
8.4 
8.5 

8.4 
8.5 
4.0 
8.8 
^9 

18.0 
18.0 
18.0 
18.0 
18.0 

35 
36 
87 
88 

0  16 
055 
020 
086 

607 
703 
635 
6  51 

-0  806 

0046 

-0  286 

-0  166 

6866 
7226 
6696 
7  116 

4.0 
4.7 
4.5 
4.5 

4.8 
5.6 
5.4 
5.4 

8.1 
8.7 
3.5 
8.5 

6.8 
7.6 
7.4 
7.4 

1.5 
1.7 
1.7 
1.7 

4.0 
4.1 
4.0 
4.0 

4.8 
4.5 
4.4 
4.4 

8.2 
3.6 
8.6 
8.6 

8.7 
4.8 
4.2 
4.2 

18.0 
18.0 
18.0 
18.0 

39 
40 
41 

1  00 
1  10 
185 

709 
723 
748 

0  106 
0  196 
0486 

7296 
7  426 
8086 

4.8 
4.7 
4.7 

5.6 
5.6 
5.6 

3.7 
3.7 
3.7 

7.6 
7.6 
7.6 

1.7 
1.7 
1.7 

4.1 
4.1 
4.1 

4.5 
4.5 
4.5 

8.6 
8.6 
8.6 

4.8 
4.8 
4.8 

18.0 
18.0 
18.0 

42 
43 
44 

148 
155 
8  11 

8  10 
822 
959 

0586 
1046 
2  156 

8296 

8  416 

10  206 

4.9 
4.7 
8.9 

5.9 
5.6 
4.7 

8.8 
8.7 
3.0 

7.9 
7.6 
6.6 

1.8 
1.7 
1.6 

4.2 
4.1 
8.7 

4.6 
4.5 
4.1 

3.9 
3.8 
8.8 

4.5 
4.8 
8.7 

18.0 
18.0 
18.0 

45 

46 

288 
7  21 

921 
806 

1426 
5  526 

9  426 
889a 

8.9 
1.5 

4.7 

1.8 

8.0 
1.2 

6.6 
3.2 

1.6 
1.0 

8.7 
2.8 

4.1 
2.5 

8.8 
1.6 

8.7 
1.8 

18.0 
17.0 

47 
48 
49 
60 
51 

1188 
1123 
12  00 
11  19 
1105 

5  17 
508 
560 
503 
4  49 

10  86a 
10  24a 
10  58a 
10  17a 
10  03a 

5356 

5  276 

6  106 
5236 
5  096 

4.3 
4.0 
3.7 
3.8 
3.7 

5.2 
4.8 
4.5 
4.6 
4.5 

3.8 
3.1 
2.9 
2.9 
2.9 

7.1 
6.8 
6.8 
6.5 
6.3 

1.5 
1.5 
1.4 
1.4 
1.4 

4.1 
4.0 
3.8 
3.9 
3.8 

4.4 

4.8 
4.1 
4.2 
4.1 

8.6 
3.4 
3.2 
3.3 
8.2 

4.1 
4.0 
8.6 
3.7 
3.6 

17.5 
17.5 
18.0 
18.0 
18.0 
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Tabu  S.— TIDAL  DIFFERENCES 


i 


1 

2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 


16 
16 
17 
18 


19 
20 
21 
22 


28 
24 


25 
26 


27 
28 
29 
90 


81 
32 
88 


84 
85 
36 
37 
38 

89 
40 
41 
42 
43 
44 

45 
46 
47 
48 
49 
50 


Station. 


NORTH    AMERICA    (Wbt 
Coast)— Continued. 

CAuroBNiA— continued. 

Outer  coa«f— Continued. 

Point  Arena  Light 

Nayarro  River  Sntianpe 

Little  River  Harbor 

Mendocino  Bay 

Fort  Bragg  Landing 

Westport 

Shelter  Cove 

Cape  Mendocino  Bay 

Eel  River  Bar 

Humboldt  Bay  Bar 

Red  Bluff.  Humboldt  Bay 

Eureka,  Humboldt  Bay 

Trinidad  Harbor  Light 

Crescent  City  Ught 

OBXGOM. 

ChetkoCove 

Rogue  River 

PortOrford 

Bandon,  Coqullle  River 

Coot  Bay, 

Coos  Bay  Bar 

Empire 

North  Bend 

Manhfleld 

Vmpqua  Bioer. 

Bar  at  Entrance 

Gardiner 

OutereoatL 

Siudaw  River  Entrance 

Alseya  Harbor  Entrance 

Yaqtiina  Bay  and  Siver, 

Bar  at  Entrance 

Newport 

YaquinaCity 

OyBterville 

Outer  coasL 

Nestugga  Bay  Entrance 

Hobeonville,  Tillamook  Bay . . . 
Nehalem  River  Entrance 


OBBGON  AiVO  WA8HINQT0H. 

Columbia  Siver, 

Columbia  River  Bar,  Oreg 

Point  Adams  (Clatsop),  Oreg 

Cape  Disappointment,  Wash 

AsTOBiA,  Oreg 

Skeppemawin  Creek,  Oreg 

Tongue  Point,  Oreg 

MarHh  Island  Creek,  Oreg 

Three  Tree  Point,  Wash 

Cathlamet,  Wash 

Eagle  Cliff,  Wash 

Oak  Point,  Wash 

Rinearaon,  Oreg 

Rainier,  Oreg 

Kalama,  Wash 

St.  Helens  Bar,  Or^ 

Willamette  River  Entrance,  Oreg 
Old  Fort  Vancouver,  Wash 


Geographic  position. 


Lati- 
tude. 


N&rth, 

O  I 

88  57 

39  12 

89  16 
89  18 
89  26 

89  88 

40  02 
40  26 
40  88 
40  45 

40  45 

40  48 
4108 

41  45 


42  08 
42  25 
42  44 
48  07 


48  21 
48  24 
48  25 
48  22 


48  41 
48  44 


44  01 
44  28 


44  87 
44  88 
44  86 
44  85 


45  09 

46  84 
45  40 


46  18 
46  12 
46  17 
46  II 
46  10 

46  18 
46  14 
46  16 
46  12 
46  11 
46  11 

46  08 
46  05 
46  00 
45  51 
45  89 
45  87 


Longitude. 


Arc. 


Time. 


WeH, 


128  44 
128  45 
128  47 

123  47 
128  49 

128  47 

124  08 
124  25 
124  19 
124  15 

124  18 
124  10 
124  09 
124  12 


124  16 
124  25 
124  80 
124  25 


124  21 
124  17 
124  14 
124  18 


124  12 
124  06 


124  07 
124  06 


124  05 
124  04 
124  02 
124  01 


128  59 
128  57 
128  56 


124  05 
128  59 
124  03 
128  50 
128  55 

128  46 
123  35 
123  81 
128  23 
128  12 
128  11 

128  05 
122  66 
122  51 
122  48 
122  46 
122  89 


h.  m. 
8  15 
8  15 
8  15 
8  15 
8  15 

8  15 
8  16 
8  18 
8  17 
8  17 

8  17 
8  17 
8  17 
8  17 


8  17 
8  18 
8  18 
8  18 


8  17 
8  17 
8  17 
8  17 


8  17 
8  16 


8  16 
8  16 


8  16 
8  16 
8  16 
8  16 


8  16 
8  16 
8  16 


8  16 
8  16 
8  16 
8  15 
8  16 

8  15 
8  14 
8  14 
8  14 
8  18 
8  13 

8  12 
8  12 
8  11 
8  11 
8  11 
8  11 


Standard  port  for 
reference. 


Name. 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 


Astoria... 
Astoria . . . 
Astoria . . . 
Astoria . . . 
Astoria . . . 

Astoria . . . 
Astoria . . . 
Astoria . . . 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 


Page. 


167 
167 
167 
167 
187 

157 
157 
157 
161 
161 

161 
161 
161 
161 


161 
161 
161 
161 


161 
161 
161 
161 


161 
161 


161 
161 


161 
161 
161 
161 


161 
161 
161 


161 
161 
161 
161 
161 

161 
161 
161 
158 
158 
153 

153 
168 
158 
153 
158 
158 


Tidal  dlileienoee. 


Time. 


HW. 


LW. 


Timemeridiany 
IKP  W. 


A.  m. 
-0  58 
-0  66 
-104 
-0  69 
-0  84 


-0 
■0 
-0 
-1 
-1 

-0 

-0 

-1 

1 


84 
43 
81 
28 
05 

69 
41 
11 
05 


-0  67 
-0  55 
-105 
-106 


-0  43 

000 

+0  40 

+151 


-0  08 
+0  14 


-0  80 
•0  88 


-0  49 

0  45 

0  82 

-0  19 


-0  27 
-0  08 
-0  81 


-0  29 
-0  09 
-0  17 
000 
-0  02 

+0  19 
+0  41 
+1  08 
+5  12 
+5  84 
+6  49 

+6  12 
+6  26 
+6  65 
+7  56 
+9  27 
+9  58 


A.  111. 

-  087 

-  0 

-  0 

-  0 

-  0 


+ 
+ 
+ 
+ 
+ 
+ 


88 
41 
84 
06 


0 
0 
0 
1 
1 

1 
0 
1 
1 


14 
22 
05 
45 
21 

16 
56 
29 
26 


-116 

-  1  00 

-  1  24 

-  066 


-0  61 
+  0  01 
+  044 
+  1  19 


-0  10 
+  027 


0  10 
049 


1  04 
108 
0  41 
020 


080 
0  18 
044 


0  81 
0  12 
022 
000 
005 


80 
64 
16 
11 
06 
17 


Height. 


+  788 

-0,7 

+  769 

-LI 

+  828 

-L4 

+  928 

-2.1 

+10  66 

-8.2 

+1129 

-8.6 

HW. 


LW. 


Mtatk  Ijovoer 
LowWaUr. 


fed. 

JetL 

-0l5 

0.0 

-0.8 

0.0 

+0.2 

+0.1 

-0.1 

0.0 

+0.1 

+0.1 

+0.2 
+0.2 
+0.1 
-2.3 
-2.5 

-2.8 
-2.1 
-2.1 
-L9 


-2,1 

2.1 

-L9 

-2.5 


-L9 

2.9 

-2.7 

-2.8 


1.6 
L6 


■1.4 
-0.7 


■0.7 

■0.6 

0.8 

■0.1 


■0.7 
-0.1 
■0.5 


-0.5 
-0.3 
-0.3 
0.0 
+0,1 

-0.8 
-0.7 
-LI 
+L2 
0,0 
-0.2 


+0.1 
+0.1 
+0.1 
-0.8 
-0.4 

-0.8 
-0.8 
-0.8 
-0.2 


-0.2 
-0.2 
-0.8 
-0.8 


-0.8 
■0.4 
-0.4 
-0.8 


-0.2 
-0.2 


-0.2 
-0.1 


-0.2 
0.2 
0.1 
0.0 


0.1 

0.0 

■0.2 


-0.2 

-0.1 

-0.1 

0.0 

0.0 

-0.1 
-0.1 
-0.2 
+0.1 
0.0 
-0.1 

-0.1 
-0.2 
-0.2 
-0.8 
-0.6 
-0.6 


Ratio 
of 


0.87 
a«2 
1.08 
0.97 
1.00 

LOS 
1.03 
LOO 
0.68 
0.67 

0.69 
0.72 
0.72 
0.78 


0.70 
0.70 
0.76 
0.66 


0.76 
0.61 
0.64 
0.69 


0.78 
0.80 


0.81 
0,91 


0.92 
0.96 
0.97 
0.98 


0.91 
0.98 
0.96 


0.96 
0.97 
0.97 
LOO 
L02 

0,97 
0.91 
0.86 
L28 
0.99 
0,97 

0.84 
0.76 
0.68 
0.62 
0.29 
0.21 


AND  TIDAL  CONSTANTS. 
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• 

i 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
tion of 
the  com- 
paas. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predlc- 
tionn. 

Tropic 
LLW, 

HWI. 

LWI. 

HHWI. 

LLWI. 

Eatt. 

1 

2 
8 

4 
5 

A*  fll< 
10  36 
10  89 
10  80 
10  85 
1100 

A.  in. 
421 
425 
4  17 
424 
460 

A.  HI. 

982a 
986a 
980a 
988a 
10  00a 

A.  fft. 
4  426 
4466 
4866 
4  446 
5096 

feeL 
8.4 
8.6 
4.0 
8.8 
8.9 

feet. 
4.1 
4.4 
4.8 
4.6 
4.7 

feet. 
2.6 
2.8 
8.1 
2.9 
8.0 

feet 
5.9 
6.2 
6.8 
6.5 
6.6 

feet. 
1.8 
1.4 
1.5 
1.4 

.   1.4 

feet. 
8.6 
8.8 
4.0 
8.9 
8.9 

A.  HI* 

feet. 
8.9 
4.1 
4.8 
4.2 
4.2 

feet. 
8.0 
8.1 
8.4 
8.2 
8.8 

feet. 
8.8 
3.5 
8.9 
8.7 
8.8 

o 

18.0 
18.6 
18.5 
18.5 
18.5 

6 
7 
8 
9 
10 

1100 

10  60 

11  00 
11  10 
1188 

444 
486 
450 
455 
5  19 

10  00a 
960a 
10  00a 
10  28a 
10  51a 

5036 
4646 
5096 
5  156 
5896 

4.0 
4.0 
8.9 
4.4 

4.8 

4.8 
4.8 
4.7 
5.6 
5.3 

8.1 
8.1 
8.0 
8.2 
8.1 

6.8 
6.8 
6.6 
6.6 
6.4 

1.5 
1.6 
1.4 
1.6 
1.6 

4.0 
4.0 
8.9 
8.1 
8.0 

4.8 
4.8 
4.2 
8.5 
8.5 

8.4 
8.4 
8.3 
8.8 
8.2 

8.9 
3.9 
3.8 
3.6 
8.5 

19.0 
19.0 
19.0 
19.0 
19.6 

11 
12 
13 
14 

11  89 
11  67 
11  27, 
1188 

525 
545 
5  11 
5  16 

10  57a 

11  16a 
10  46a 
10  68a 

6466 
6066 
5  816 
5846 

4.4 

4.6 
4.6 

4.7 

5.6 
5.7 
6.7 
5.8 

8.2 
8.8 
8.8 
8.4 

6.6 
6.7 
6.7 
6.9 

1.6 
1.6 
1.6 
1.6 

8.1 
3.1 
8.1 
8.2 

8.5 
8.6 
8.6 
8.6 

3.3 
8.4 
8.4 
8.6 

8.6 
8.7 
8.7 
3.8 

19.5 
19.5 
19.6 
20.0 

16 
16 
17 
18 

11  41 
1142 
11  82 
1182 

525 
589 
5  16 
644 

11  00a 
11  Ola 
10  62a 
10  60a 

5456 
5596 
5846 
6046 

4.6 
4.6 
4.8 
4.2 

5.6 
6.6 
6.0 
5.2 

8.2 
8.2 
8.5 
8.0 

6.5 
6.5 
7.0 
6.8 

1.6 
1.6 
1.7 
1.6 

8.1 
8.1 
8.2 
8.0 

8.5 
8.5 
8.7 
8.4 

8.4 
8.4 
8.6 
8.2 

8.6 
8.6 
8.8 
8.5 

20.0 
20.0 
20.0 
20.6 

19 
20 
21 
22 

1166 
0  18 
068 
204 

6  49 

6  41 

7  24 
759 

11  15a 
-  0  816 

0  106 

1  226 

6086 
7  026 

7  466 

8  196 

4.8 
8.9 
4.1 
4.4 

6.0 
4.8 
5.1 
6.8 

8.6 
2.8 
8.0 
8.2 

7.0 
5.9 
6.1 
6.5 

1.7 
1.6 
1.5 
1.6 

8.2 
2.9 
8.0 
8.1 

8.7 
8.8 
8.4 
8.5 

8.6 
3.0 
8.1 
8.8 

8.8 
8.8 
8.4 
8.6 

20.5 
20.6 
20.6 
20.5 

28 
24 

006 
086 

680 
708 

-  0886 

-  0036 

6486 
7  276 

5.0 
6.1 

6.2 
6.8 

8.6 
8.7 

7.8 
7.4 

1.7 
1.7 

8.8 
8.8 

8.7 

8.8 

8.7 
8.7 

4.0 
4.0 

21.0 
21.0 

25 
28 

12  09 
12  01 

6  25 
562 

11  81a 
1126a 

6  436 
6096 

5.2 

6.8 

6.5 
7.2 

8.7 
4.2 

7.5 
8.2 

1.7 
1.8 

8.4 
8.5 

8.8 
4.0 

3.8 
4.2 

4.1 
4.5 

21.6 
21.5 

27 
28 
29 
80 

1160 

11  64 

12  07 
12  20 

587 
588 
600 
6  21 

11  14a 
11  19a 
11  82a 
11  46a 

5546 
5666 
6  176 
6386 

6.9 
6.1 
6.2 
6.8 

7.8 

7.6 
7.7 
7.8 

4.8 
4.4 

4.6 

4.5 

8.8 
8.6 
8.7 
8.8 

1.8 
1.9 
1.9 
1.9 

3.6 
8.6 
8.7 

8.7 

4.1 
4.1 
4.2 
4.2 

4.2 
4.8 
4.4 

4.5 

4.7 
4.7 
4.8 
4.9 

21.5 
21.6 
21.6 
21.5 

31 
32 
33 

12  12 
12  81 
12  08 

6  11 
628 
5  57 

11  86a 
11  66a 
11  88a 

6286 
6406 
6  146 

5.8 
6.3 
6.1 

7.2 

7.8 
7.6 

4.2 
4.6 
4.4 

8.2 
8.8 
8.6 

1.9 
1.9 
1.9 

8.5 
8.7 
8.6 

4.0 

4.2 
4.1 

4.2 
4.6 
4.3 

4.5 
4.9 
4.7 

22.0 
22.0 
22.0 

34 
35 
86 
37 

88 

•12  10 

006 

12  22 

0  15 

0  12 

6  10 
629 
6  19 
6  42 
646 

1185a 

-  0806 
11  47a 

-  0226 

-  0226 

6  276 
6  466 
6366 
6  586 
7026 

6.1 
6.2 
6.2 
6.4 
6.5 

7.6 
7.7 
7.7 
7.7 
8.1 

4.4 
4.5 
4.5 
4.8 
4.7 

8.6 
8.7 
8.7 
9.0 
9.0 

1.9 
1.9 
1.9 
2.0 
1.9 

8.6 
8.7 
8.7 
4.0 
8.7 

"sii" 

4.1 
4.2 
4.2 
4.8 
4.8 

4.8 
4.4 
4.4 
4.6 
4.6 

4.7 
4.8 
4.8 
4.9 
4.9 

22.5 
22.5 
22.6 
22.  F 
22.5 

39 
40 
41 
42 
43 
44 

084 

0  67 

1  19 
163 

2  16 
2  81 

7  12 
7  87 
7  59 
905 
10  01 
10  12 

-  0  016 

0  216 
0426 

1  186 
1  816 
1  466 

7296 
7546 

8  176 

9  246 
10  236 
10  846 

6.2 
6.8 
5.5 
4.9 
8.8 
8.7 

7.7 
7.2 
6.8 
6.1 
4.7 
4.6 

4.5 
4.2 
4.0 
8.5 
2.7 
2.7 

8.7 
&2 
7.9 
7.2 
5.8 
5.6 

1.9 
1.8 
1.8 
1.7 
1.5 
1.5 

8.7 
8.5 
8.5 
8.3 
2.9 
2.8 

4.2 
4.0 
8.9 
8.7 
3.8 
8.2 

4.4 
4.2 
4.0 
8.6 
2.9 
2.8 

4.8 
4.5 
4.8 
8.9 
8.2 
8.1 

22.5 
22.6 
22.6 
22.6 
22.6 
22.5 

45 
46 
47 
48 
49 
60 

265 
808 
889 
440 
6  11 
642 

10  34 

10  55 

1126 

000 

1  SO 

2  01 

2066 
2  186 
2  456 
8896 
4466 
6046 

10  586 

11  196 
11  516 

080a 
2  11a 
2  48a 

8.2 
2.9 
2.6 
2.0 
1.1 
0.8 

4.0 
8.6 
8.2 
2.5 
1.4 
1.0 

2.8 
2.1 
1.9 
1.4 
0.8 
0.6 

5.0 
4.6 
4.2 
3.4 
2.1 
1.7 

1.4 
1.8 
1.2 
1.1 
0.8 
0.7 

2.6 
2.6 
2.4 
2.1 
1.5 
1.8 

8.0 
2.8 
2.7 
2.4 
1.8 
1.5 

2.5 
2.8 
2.1 
1.7 
1.1 
0.9 

2.8 
2.6 
2.4 
1.9 
1.2 
1.0 

22.5 
22.0 
22.0 
22.0 
22.0 
22.0 

894 


TABLE  3.— TIDAL  DIFFERENCES 


B 

p 


Station. 


1 
2 
8 

4 
6 

6 
7 
8 
9 
10 


11 
12 
18 
14 
16 

16 
17 
18 
19 


20 
21 
22 


23 
24 
25 
26 


27 
28 
29 
80 
81 

82 
83 
84 
86 
86 


37 
88 
89 


40 
41 


42 
48 

44 


45 
46 
47 
48 
49 
50 


NORTH  AMERICA  (Wbr 
Coast)— Continued. 

w  A8HIMQT0N— con  tinned. 


Willapa  Bay  Entrance 

South  Bend,  Wlllapa  Bay 

Oysteryllle.  WUlapi  Bay 

Sealand.  Wlllapa  Bay 

Grays  Harbor  Entrance 

Hoquiam,  Grays  Harbor 

Laidlaw,  Grays  Harbor 

Destruction  island 

QullUhute  River 

Gape  Alava  (Flattery  Rocks) 

Juan  de  I\ica  StraU. 

Gape  Flattery  Lt.,  Tatoosh  Island. 

NeahBay 

Pysbt  River  Entrance 

Port  Angeles 

Mew  DungenesB  Light 

Washington  Harbor 

Port  Discovery 

Smith  Island  Light 

Partridge  Point 

AdmiraiUy  IiUeL 

Port  Towmsbnd 

Marrowstone  Point 

Oak  Bay 

EoodQtnal. 

Port  Ludlow 

Port  Gamble 

Seabeck 

Union  City 

Ptiget  Sofind, 

Point  No  Point  Light 

Port  Madison 

West  Point  light,  Shllshole  Bay.. 

Seattle,  Elliott  Bay 

PortBlakely 

Bremerton,  Port  Orchard  Naval  Sta 

Tacoma 

Stellacoom 

DofSemyer  Point,  Budd  Inlet 

Olympla,  Budd  Inlet 

Po88e88Um  SouTtd  and  Port  Suaan, 

Muckllteo 

Tulalip 

Livingston  Bay 

Saratoga  Paaaoffe, 

Holmes  Harbor 

Coupevllle 

Skagit  Bay. 

Utsalady 

La  Conner 

Deception  Pass 

Bo9ario  Strait,  etc 

Burrows  Bay.  Allan  Island 

Anacortes,  Fidalgo  Island 

Thatcher  Pass,  Decatur  Island .... 
Peavlne  Pass,  Obstruction  Island . 
Strawberry  Bay,  Cypress  Island... 
Eagle  Harbor,  Cypress  Island 


Geographic  position. 


Lati- 
tude. 


North. 

o     ' 

46  88 
46  40 
46  82 
46  29 
46  64 

46  68 

46  62 

47  40 

47  68 

48  10 


48  28 
48  22 
48  18 
48  06 
48  11 

48  04 
48  02 
48  19 
48  14 


48  07 
48  06 
48  01 


47  66 
47  61 
47  88 
47  21 


47  66 
47  42 
47  89 
47  87 
47  86 

47  84 
47  16 
47  11 
47  08 
47  04 


47  67 

48  08 
48  14 


48  08 
48  18 


48  16 
48  28 
48  25 


48  29 
48  81 
48  82 
48  86 
48  84 
48  85 


Longitude. 


Arc. 


Time. 


WetL 


124  06 
128  48 
124  02 
124  02 
124  10 

128  68 
124  06 
124  80 
124  89 
12144 


124  44 
124  88 
124  07 
128  26 
128  07 

128  02 
122  62 
122  51 
122  46 


122  46 
122  41 
122  48 


122  41 
122  84 
122  49 
128  06 


122  82 
122  82 
122  26 
122  20 
122  81 

122  87 
122  26 
122  86 
122  64 
122  54 


122  18 
122  17 
122  27 


122  83 
122  41 


122  30 
122  80 
122  87 


122  42 
122  86 
122  48 
122  48 
122  48 
122  42 


A.  m. 
8  16 
8  16 
8  16 
8  16 
8  17 

8  16 
8  16 
8  18 
8  19 
8  19 


8  19 
8  19 
8  16 
8  14 
812 

8  12 
8  11 
8  11 
8  11 


8U 
811 
8U 


8  11 
8  10 
8  11 
8  12 


8  10 
8  10 
8  10 
809 
8  10 

8  10 
8  10 
8  10 
8  12 
8  12 


809 
809 
8  10 


8  10 
8  11 


8  10 
8  10 
8  10 


8  11 
8  10 
8  11 
8  11 
8  11 
811 


Standard  port  for 
reference. 


Name. 


Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend: 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend . 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Page. 


161 
161 
161 
161 
161 

161 
161 
161 
161 
161 


161 
161 
161 
166 
166 

166 
166 
166 
165 


165 
166 
166 


165 
165 
166 
166 


165 
166 
166 
165 
165 

166 
165 
165 
165 
166 


165 
165 
166 


165 
165 


165 
166 
165 


165 
165 
165 
166 
165 
165 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
imF  W. 


A.  in. 
-0  14 
+0  80 
+0  21 
+0  81 
-0  28 

+0  12 
-0  10 
-0  87 
-0  18 
-0  29 


-0  08 
-0  11 
+108 
-184 
-104 

-0  40 
-0  28 
-0  07 
-0  01 


000 
+0  09 
+0  11 


+0  18 
+0  16 
+0  47 
+0  82 


+0  19 
+0  82 
+0  88 
+0 
+0 


88 
87 


+0  89 
+0  44 
+0  58 
+1  05 
+109 


+0  16 
+0  81 
+0  61 


+0  29 
+0  82 


+0  82 
+0  87 
+0  17 


+0  16 
+0  14 
+0  88 
+0  41 
+0  88 
+0  48 


h,  m. 
-0  41 
-0  07 
-Oil 
-0  01 
-0  6^ 

-0  18 
-0  18 
-0  44 
-0  88 
-0  86 


-0  22 
-0  20 
+0  86 
-106 
-0  57 

-0  29 
-0  20 
-0  04 
-0  02 


000 
+0  15 
+0  19 


+0  24 
+0  27 
+101 
+0  69 


+0  29 
+0  50 
+0  67 
+0  59 
+0  66 


02 
12 


+1 

+1 

+181 

+148 

+149 


+0  56 
+106 
+0  66 


+0  67 
+108 


+1  06 
+1  06 
+0  32 


+0  18 
+0  46 
+0  28 
+0  28 
+0  28 
+0  68 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water, 


0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


-^.2 
-0.2 
-0.2 
-2.2 
-2.4 

-2.2 
-2.2 
-2.8 
-2.2 


feet 
-0.3 

+1.1 
+L0 
+1.0 
+0.6 

+1.9 
+0.6 
+0.9 
+0.8 
+0.7 


-0.9 
-0.8 
-1.8 
-2.9 
-8.8 

-2.6 
-2.4 
-2.7 
-2.8 

TSeofeetbekw 
Mean  Lower 
Low  Water. 

0.0  0.0 
+0.4  0.0 
+L0   0.0 


+L4  +0.2 

+L9  +0.8 

+8.4  +0.6 

+8.6  +0.6 


+L8  +0.2 

+2.6  +0.1 

+2.6  +0.2 

+2.8  +0.2 

+8.0  +0.2 

+2.6  0.0 

+2.9  0.0 

+4.8  +0.8 

+6.7  +L1 

+6.8  +1.0 


+2.4  +0.2 
+2.6  +0.1 
+4.6  +0.8 


+4.0  +0.6 
+8.6  +0.6 


+8.8  +0.6 
+8.1  +0.6 
+L7  +0.6 

Mean  Lower 
Low  Water. 


■2.0 
0.6 
■1.8 
•1.6 
L9 
-L6 


-2.2 
-1.8 
-2.0 
-2.0 
-2.1 
-2.0 


I^tio 
of 


0.97 
1.17 
1.16 
1.16 
1,08 

1.80 
L09 
1.14 
1.06 
Lll 


0.89 
0.91 
0.88 
0.86 
0.82 

0.04 
a96 
0.92 
0.98 


1.00 
Lie 
1.18 


L24 
1.81 
1.67 
1.60 


1.29 
1.47 
1.49 
1.61 
1.68 

L5S 
1.67 
L80 
2.10 
2.12 


1.48 
1.47 
1.76 


1.67 
1.61 


1.66 
1.51 
1.22 


1.0S 
1.24 
1.06 
1.06 
1.04 
1.06 


AND  TIDAL  CONSTANTS. 


895 


• 

1 

Interval. 

Range  of  tide. 

Tropic  dlnmal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
aboveplaneof— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
yal. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Eatt. 

1 

2 
8 

4 
5 

h.  m. 
000 
046 
085 
045 

12  15 

h.  m. 
600 
635 
630 
640 
545 

h.  m. 

-  0356 

0  185 

0085 

0  136 

11  42a 

6  176 
6506 
6456 
6656 
6  016 

feet 
6.2 
7.5 
7.4 
7.4 
6.9 

feet. 
7.7 
9.3 
9.2 
9.2 
8.6 

feeL 
4.5 
5.4 
5.3 
5.8 
5.0 

feet 

8.7 

10.8 

10.2 

10.2 

9.6 

feeL 
1.9 
2.1 
2.1 
2.1 
2.0 

feeL 
3.7 
4.0 
4.0 
4.0 
8.9 

h.  m. 

feeL 
4.2 
4.6 
4.5 
4.5 
4.4 

feet. 
4.4 
5.2 
5.1 
6.1 
4.8 

feet. 
4.8 
5.6 
5.5 
5.5 
5.2 

0 

28.0 
28.0 
28.0 
23.0 
28.0 

6 

7 

8 

9 

10 

026 

004 

•  12  00 

12  18 

12  07 

628 
6  28 
555 
600 
602 

0046 

-  0  296 

1128a 

11  45a 

1185a 

6  426 
6446 
6  116 
6  166 
6  186 

8.8 
7.0 
7.8 
6.7 
7.1 

10.3 
8.7 
9.1 
8.3 
8.8 

6.0 
5.0 
5.3 
4.8 
5.1 

11.2 
9.7 

10.0 
9.8 
9.8 

2.2 
2.0 
2.0 
2.0 
2.0 

4.2 
3.9 
4.0 
3.8 
8.9 

4.8 
4.4 
4.5 
4.8 
4.4 

5.6 
4.9 
5.0 
4.7 
4.9 

6.0 
5.8 
5.5 
5.2 
5.8 

28.0 
23.0 
23.5 
24.0 
24.0 

11 
12 
18 
14 
15 

006 
000 
117 
2  10 
2  42 

6  16 

6  18 

7  16 
828 
834 

-  0286 

-  0866 
0896 
8  41a 
489a 

6846 
6356 
7846 
8  166 
8  276 

5.7 
5.8 
5.8 
4.4 
4.2 

7.1 
7.2 
6.6 
5.8 
5.0 

4.1 
4.2 
8.8 
8.4 
8.8 

8.1 
8.2 
7.7 
8.3 
8.2 

1.8 
1.8 
1.8 
1.0 
0.9 

3.5 
8.5 
8.4 
7.5 
7.1 

4.0 
4.0 
8.9 
7.5 
7.1 

4.1 
4.1 
8.8 
4.8 
4.6 

4.4 
4.5 

4.2 
6.7 
5.8 

24.0 
24.0 
24.0 
24.0 
24.0 

16 
17 
18 
19 

806 
8  19 
840 
846 

002 
9  12 
928 
980 

456a 

5  07a 
535a 
538a 

8666 
9066 
9296 
9846 

4.8 
4.9 
4.7 
5.0 

5.8 
5.9 
5.6 
6.0 

8.7 
8.8 
8.7 
8.9 

9.1 
9.8 
9.0 
9.4 

1.0 
1.0 
1.0 
1.0 

7.6 
7.7 
7.6 
7.8 

7.6 
7.7 
7.5 
7.8 

6.0 
5.1 
4.9 
5.2 

6.8 
5.9 
6.7 
6.0 

24.0 
24.0 
24.0 
24.0 

20 
21 
22 

8  47 
856 
868 

982 
9  47 
9  51 

589a 
5  87a 
586a 

9256 
9  416 
9456 

5.1 
5.6 
6.0 

6.1 
6.7 
7.2 

8.9 
4.4 
4.7 

10.0 
10.8 
10.8 

1.2 
1.1 
1.1 

8.8 
8.2 

8.5 

926 

8.1 
8.2 
8.5 

7.4 
7.6 
7.9 

6.8 
6.6 
6.8 

28.6 
28.5 
23.5 

28 
24 
25 
26 

400 
406 
484 
4  18 

956 
10  00 
10  88 
10  80 

585a 
585a 
556a 
542a 

9506 

9566 

10  286 

10  256 

6.8 
6.7 
8.0 
8.1 

7.6 
8.0 
9.6 
9.7 

4.9 
5.2 
6.2 
6.8 

11.8 
11.8 
18.6 
18.7 

1.2 
1.2 
1.3 
1.8 

8.7 
9.0 
9.8 
9.9 

8.7 
9.0 
9.8 
9.9 

8.2 
8.5 
9.4 
9.5 

7.1 
7.4 
8.4 
8.5 

23.5 
23.5 
28.5 
28.5 

27 
28 
29 
80 
81 

407 
420 
4  21 
422 
425 

10  02 
10  28 
10  80 
10  88 
10  29 

540a 
588a 

5  83a 

6  34a 
5  51a 

9  576 
10  186 
10  206 
10  246 
10  246 

6.6 
7.6 
7.6 
7.7 
7.8 

7.9 
9.0 
9.1 
9.2 
9.4 

5.2 
5.8 
5.9 
6.0 
6.1 

11.7 
12.5 
12.6 
12.7 
13.3 

1.2 
1.8 
1.4 
1.4 
1.8 

8.9 
8.5 
8.6 
8.7 
8.8 

'"i'ia 

8.9 
8.5 
8.6 
8.6 
8.8 

8.4 
8.7 
8.8 
8.9 
9.0 

7.8 
7.6 
7.7 
7.8 
8.3 

28.5 
28.5 
28.0 
28.0 
28.0 

82 
38 
34 
85 
86 

427 
482 
4  46 
4  51 
455 

10  85 

10  45 
1104 

11  14 
1120 

5  49a 
555a 

605a 
604a 
606a 

10  306 
10  406 

10  596 

11  106 
11  166 

7.8 

8.0 

9.2 

10.7 

10.8 

9.4 

9.6 

11.0 

12.8 

18.0 

6.1 
6.4 
7.2 
8.4 
8.4 

13.3 
13.6 
15.2 
17.1 
17.3 

1.8 
1.8 
1.4 
1.5 
1.5 

8.0 

9.9 

10.5 

11.8 

11.4 

8.0 

9.9 

10.5 

11.8 

11.4 

8.7 

8.9 

10.2 

11.8 

11.3 

8.0 

8.2 

9.8 

10.5 

10.6 

28.0 
28.0 
28.0 
28.0 
28.0 

87 
88 
89 

404 
420 
489 

10  80 
10  42 
10  29 

535a 
5  49a 
559a 

10  256 
10  876 
10  246 

7.3 
7.5 
9.0 

8.8 

9.0 

10.8 

5.8 
5.8 
7.0 

12.6 
12.6 
14.9 

1.4 
1.4 
1.4 

8.6 

8.6 

10.4 

8.6 

8.6 

10.4 

8.7 

8.7 

10.1 

7.7 
7.7 
9.1 

23.5 
28.5 
28.5 

40 
41 

4  17 
4  19 

10  80 
10  85 

5  89a 
5  42a 

10  256 
10  306 

8.5 
8.2 

10.2 
9.8 

6.6 
6.4 

14.3 
18.9 

1.8 
1.8 

10.1 
9.9 

10.1 
9.9 

9.7 
9.5 

8.9 
8.6 

28.5 
24.0 

42 
48 
44 

420 
425 
405 

10  86 
10  89 
10  05 

546a 
5  51a 
550a 

10  816 

10  846 

9596 

7.9 
7.7 
6.2 

9.5 
9.2 
7.4 

6.2 
6.0 
4.9 

18.6 
13.2 
11.2 

1.8 
1.3 
1.2 

9.7 
9.6 
8.7 

9.8 
9.6 
8.8 

9.8 
9.2 
8.6 

8.4 
8.3 
7.1 

23.5 
24.0 
24.0 

45 
46 
47 
48 
49 
60 

408 
402 
425 
428 
420 
480 

945 
10  19 
10  00 
10  00 
10  00 
10  30 

5  48a 
600a 
609a 

6  11a 
6  04a 
6  13a 

9896 
9  546 
9  546 
9546 
9  546 
10  246 

5.2 
6.3 
5.4 
5.5 
5.3 
5.5 

6.2 
7.5 
6.5 
6.6 
6.4 
6.6 

4.1 
5.0 
4.2 
4.8 
4.1 
4.8 

9.7 
11.3 
10.0 
10.1 

9.9 
10.1 

1.0 
1.2 
1.1 
1.1 
1.1 
1.1 

7.9 
8.7 
8.1 
8.1 
8.0 
8.1 

7.9 
8.8 
8.1 
8.2 
8.0 
8.2 

6.8 
6.2 
5.5 
5.6 
5.4 
5.6 

6.2 
7.1 
6.8 
6.4 
6.8 
6.4 

210 
24.0 
24.0 
24.0 
24.0 
24.0 
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TABLE  3.— TIDAL  DIFFERENCES 


i 


1 

2 


8 
4 

5 


6 

7 


8 
9 


10 
U 


12 
18 
14 
15 


16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
60 


Station. 


NORTH  AMERICA  (Wsenr 
Coast)— <^ntlnued. 

WABHiNGTON— continued. 


PadOlaBay. 


Bayrlew... 
Hat  Island 


BeUinffham  Bay. 

William  Point,  Samish  Island. .. 

Chuckanat  Bay 

Bellingham 

Lummi  Bay. 

Point  Migley 

Sandy  Point 

Georgia  Strait 

Birch  Bay 

Dnyton  Harbor,  Semlamoo  Bay 

San  Jwm  CSumneL 


Cattle  Point,  Ban  Juan  Island. 
Green  Point,  Spleden  Island . . 


Haro  StraiL 

Kanaka  Bay,  San  Juan  Island 

Roche  Harbor,  San  Juan  Island... 

Turn  Point,  Stuart  Island 

Alden  Point,  Patos  Island 

BRITISH  COLUMBIA. 

•Esquimau  Harbor,  Vancouver  I. . . 
•Victoria  Harbor,  Vancouver  Island 
•Discovery  Island  Light 

Active  Pass.  Mayne  Island 

Cowichin  Harbor,  Vancouver  I . . . 

Maple  Bay,  Vancouver  Island 

Oyster  Harbor,  Vancouver  Island . 
North  Sand  Heads  Light,  Fraser  R 
Atkinson  Point  Lt,  Burrard  Inlet. 
Vancouver,  Burrard  Inlet 

Port  Graves,  Gambler  I.,  Howe  Sd 

Watts  Point,  Howe  Sound 

Nanaimo  Harbor,  Vancouver  I 

Nanooee  Harbor,  Vanoouver  I 

Pender  Harbor,  Malaspina  Strait . 

Port  Augusta,  Vancouver  Island . . 
Baker  Passage,  Hernando  Island. . 

Surge  Narrows,  Read  Island 

Rendezvous  Islands 

Stuart  Island,  Bute  Inlet 

Waddington  Harbor,  Bute  Inlet . . 
Gowlland  Har.,  Discovery  Passave 
fSEYMOUB  Narrows,  Discovery  P . 
Cameleon  Harbor,  Noddies  Chan  . 
Knox* Bay,  Thurlow  Island 

Beaver  Creek,  Loughboro  Inlet . . . 

Forward  Harbor 

Topas  Harbor 

Port  Neville 

Port  Harvey,  Call  Creek 

Sergeaunt  Passage 

Farewell  Harbor,  Blackflsh  Sd 

Dusky  Cove.  Bonwick  Island 

Sunday  Harbor,  Crib  Island 

Cullen  Harbor,  Fife  Sound 


Geographic  position. 


Lati- 
tude. 


North. 

o     t 

48  29 
48  82 


48  85 
48  40 
48  43 


48  45 
48  47 


48  66 

49  00 


48  27 
48  88 


48  29 
48  87 
48  41 
48  47 


48  26 
48  25 
48  25 
48  52 
48  46 

48  50 

49  00 
49  05 
49  20 
49  17 

49  29 
49  41 
49  10 
49  16 
49  88 

49  37 
60  01 

50  16 
50  17 
60  23 

60  05 
50  05 
50  08 
50  20 
50  24 

50  81 
50  29 
50  82 
50  81 
50  84 

50  42 
50  86 
50  42 
50  44 
60  46 


Longitude. 


Arc. 


Time. 


WeA. 


122  29 
122  88 


122  82 
122  80 
122  81 


122  43 
122  42 


122  45 
122  46 


122  58 

123  07 


128  04 
128  08 
128  14 
122  58 


128  27 
128  23 
128  13 
128  18 
128  87 

128  86 
123  48 
123  16 
128  16 
128  11 

128  24 

123  18 
128  57 

124  10 
124  03 

124  51 

124  57 

125  07 
125  05 
125  09 

124  52 

125  16 
125  23 
125  20 
125  89 

125  88 
125  47 

125  48 

126  04 
126  17 

126  11 
126  42 
126  40 
126  42 
126  45 


A.  fa. 
8  10 
8  10 


8  10 
8  10 
8  10 


8  11 
8  11 


8  11 
8  11 


8  12 
8  12 


8  12 
8  18 
8  18 
8  12 


8  14 
8  14 
8  13 
8  18 
8  14 

8  14 
8  15 
8  18 
8  18 
8  18 

8  14 
8  18 
8  16 
8  17 
8  16 

8  19 
8  20 
820 
820 
821 

8  19 
8  21 
822 
8  21 
8  23 

8  28 
828 
8  23 
8  24 
825 

825 
8  27 
8  27 
8  27 
8  27 


Standard  port  lor 
reference. 


Name. 


Port  Townsend. 
PortTownsend. 


Port  Townsend. 
PortTownsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


PortTownsend. 
PortTownsend. 


PortTownsend. 
PortTownsend. 


Port  Townsend . 
Port  Townsend . 
PortTownsend. 
PortTownsend. 


Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Sitka... 
Sitka... 

Sitka... 
Sitka  ... 
Sitka... 
Sitka... 
Sitka . . . 

Sitka  . . . 
Sitka... 
Sitka... 
Sitka  ... 
Sitka... 


Page. 


165 
165 


165 
165 
165 


165 
165 


165 
165 


165 
165 


165 
165 
165 

165 


165 
166 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
169 
169 

169 
169 
169 
169 
169 

169 
169 
169 
169 
169 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  fn«ridian, 
ItXPW. 


+1  02 
+0  42 


+0  47 
+0  57 
+0  59 


+103 
+106 


+109 
+1  12 


-0  18 
-0  03 


-0  16 
-0  10 
+0  06 
+0  31 


+6  60 
+6  89 
+8  82 
+1 
+1 


20 
20 


+1  26 
+1  47 
+1  26 
+1  85 
+1  43 

+1  54 
+2  05 
+0  58 
+1  U 
+2  18 

+1  06 
+2  02 
+2  05 
+3  02 
+2  02 

+8  16 
+1  08 
-0  57 
+8  03 
+8  55 

+8  45 
+8  15 
+3  15 
+2  46 
+2  12 

+2  02 
+1  84 
+127 
+1  19 
+1  19 


A.tn. 
+1  17 
+107 


+0  67 
+0  55 
+0  57 


+1  01 
+1  18 


+1  26 
+1  38 


-0  09 
+0  17 


-0  01 
+0  06 
+0  26 
+0  52 


-0  86 
-0  82 
-0  34 
+1  45 
+1  46 

+1  58 
+2  17 
+1  58 
+2  05 
+2  31 

+2  29 
+2  50 
+1  38 

+1  51 
+1  48 

+1  36 
+2  37 
+2  37 
+2  02 
+2  51 

+4  11 
+0  53 
-0  30 
+2  21 
+4  03 

+8  51 
+8  28 
+8  28 

+2 
+2 


51 
15 


+2  05 
+1  36 
+1  29 
+120 
+1  20 


Height. 


HW. 


LW. 


Meaxi  Lower 
Low  Water. 


feet. 
-1.6 
-1.8 


2.8 
-2.4 
-2.4 


■2.0 
-1.9 


■1.6 
-2.0 


-2.2 
-1.6 


-2.0 
-1.8 
-1.4 
-L4 


-5.4 
-5.4 
-5.7 
-1.8 
-L8 

-1.8 
-0.7 
-1.8 
-0.5 
-0.8 

+0.7 
+1.5 
+1.5 
+1.9 
+1.7 

+2.8 
+2,9 
+3.5 
+3.5 
+3.5 

+3.5 
-0.9 
-0.1 
+4.1 
+5.2 

+3.7 
+4.2 
+4.2 
+5.2 
+3.7 

+8.8 
+4.6 
+4.2 
+4.2 
+4.2 


feet. 
-2.0 
-2.0 


-2.8 
-2.8 
-2.8 


-Z2 
-2.1 


-2.0 
-2.6 


-2.2 
-2.0 


-2.2 
-2.0 
-2,0 
-2.0 


-2,2 
-2.8 
-2.2 
-2.1 
-2.1 

-2.1 
-2,0 
-2.2 
-2.1 
-2.0 

-L9 
1.8 
-1.8 
-1.7 
-1.8 

-1.7 
-1.6 
-L5 
-L6 
-1.5 

-1.5 
-L9 
-L8 
+0.3 
+0.4 

+U.8 
+0.4 
+0.4 
+0.4 
+0.3 

+0.8 
+0.4 
--0.4 
+0.4 
+0.4 


Ratio 

of 
ranges. 


1.10 
1.06 


1.00 
0.98 
0.98 


1.02 
1.04 


1.10 
1.12 


0.96 
1.08 


1.02 
1.06 
1.12 
1.12 


0.68 
0.74 
0.65 
1.16 
1.16 

1.16 
1.26 
1.18 
1.31 
1.33 

1.51 
1.65 
1.65 
1.71 
1.69 

1.78 
1.88 
1.98 
1.98 
1.96 

1.98 
1.20 
1.83 
1.48 
1.62 

1.42 
1.49 
1.49 
1.62 
1.42 

1.87 
1.54 
1.49 
1.49 
1.49 


•As  the  tide  is  chiefly  diurnal  at  these  stations,  the  differences  should  be  applied  to  only  the  higher  high  and  lower  low  waters 
at  Port  Townsend. 

t  The  time  of  slack  water  at  Seymour  Narrows  is  given  in  Table  9  of  this  volume. 
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p 
7i 

Interval. 

"BMSkge  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Bprin^ 
(Sg). 

Noap 
(Np). 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range., 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

• 

EatL 

1 
2 

A.  m. 
460 
430 

A.  tn. 
10  60 
10  40 

h.fii. 
6  81a 
6  14a 

h.fn. 
10  445 
10  845 

feet 
5.6 
5.4 

feet. 
6.7 
6.5 

feet, 
4.4 
4.2 

10.8 
10.0 

feeL 
1.1 
1.1 

feet 
8.2 
8.1 

It*    m^m 

8.2 
8.1 

ft/A. 
5.6 
5.6 

6.4 
6.8 

o 

24.0 
24.0 

8 

4 
5 

485 
445 

4  47 

10  30 
10  28 
10  80 

6  19a 
680a 
682a 

10  245 
10  225 
10  245 

5.1 
5.0 
5.0 

6.2 
6.0 
6.0 

4.0 
8.9 
8.9 

9.6 
9.4 
9.4 

1.0 
1.0 
1.0 

7.9 

7.8 
7.8 

8.0 
7.9 
7.9 

6.1 
5.0 
5.0 

6.0 
5.9 
5.9 

24.0 
24.0 
24.0 

6 
7 

450 
453 

10  33 
10  45 

685a 
6  87a 

10  275 
10  895 

5.2 
5.3 

6.2 
6.4 

4.1 
4.1 

9.7 
9.9 

1.0 
1.1 

7.9 
8.0 

7.9 
8.0 

5.8 
5.4 

6.2 
6.8 

24.0 
24.0 

8 
9 

456 

469 

10  68 

11  10 

6  875 
6  875 

10  625 

11  046 

5.6 
5.7 

6.7 
6.8 

4.4 
4.6 

10.8 
9.6 

1.1 
LI 

8.2 
7.8 

8.2 
7.8 

5.6 
5.1 

6.5 
6.0 

24.0 
24.0 

10 
11 

328 
843 

9  22 
948 

5  165 
5266 

9155 
9  425 

5.0 
5.5 

6.0 
6.6 

3.9 
4.8 

9.4 
10.1 

1.0 
1.1 

7.8 
8.1 

7.8 
8.2 

5.2 
5.6 

6.0 
6.4 

24.0 
24.0 

12 
13 
14 
15 

8  80 
885 
8  51 

4  17 

980 

986 

966 

10  28 

5  165 
5  195 
5825 
5585 

9245 

9805 

9605 

10  175 

5.2 
5.4 
5.7 
5.7 

6.2 
6.5 
6.8 
6.8 

4.1 
4.2 
4.5 
4.5 

9.7 
10.0 
10.4 
10.4 

1.0 
1.1 
1.1 
1.1 

7.9 
8.1 
8.8 
8.3 

7.9 
8.1 
8.3 
8.8 

6.8 
5.6 
6.7 
5.7 

6.2 
6.8. 
6.6 
6.6 

24.0 
24.0 
24.0 
24.0 

16 

17 
18 
19 
20 

p  001 

ra  141 

0  015 
—0  106 

1  445 
6435 
6  425 

8465 

8605 

8  495 

11095 

11095 

r2.71 

p.  41 

1.9 

[1.8 

4.6 

4.6 

6.8 

7.4 

6.5 

10.7 

10.7 

6.8 
6.7 
6.6 
8.0 
8.0 

3.6 
8.8 
8.4 
6.7 
5.7 

4.6 
4.5 
4.4 
6.7 
6.7 

84.6 
24.6 
84.0 
24.0 
24.5 

2  17 

9!  VJ 

1 

8  81 
8  41' 
1  16 

LI  15 

2.6 
9!  4 

3.2 

X  0 

9  18 

504 

•^5.9^ 
6.9 

7.0 

1.1 
1.1 

8.0 
8.0 

21 
22 
23 
24 
25 

5  10 
5S0 
5  11 
5  20 
528 

1122 
1145 
11  23 

11  85 

12  01 

6485 
■     7056 
6  465 
6  495 
6665 

11  165 
11895 
11  155 
11  285 
11  585 

5.9 
6.4 
6.0 
6.7 
6.8 

7.0 
7.6 
7.0 

7.8 
8.2 

4.6 
5.0 
4.4 
4.9 
6.0 

10.7 
11.4 
10.4 
11.3 
11.9 

1.1 
1.2 
1.2 
1.2 
1.1 

8.0 
8.4 
7.6 
7.9 
8.2 

"iioo* 

8.0 
8.4 
7.6 
8.0 
8.8 

5.7 
6.1 
5.6 
6.1 
6.2 

6.7 
7.1 
6.9 
7.2 
7.3 

24.5 
25.0 
26.0 
26.0 
86.0 

26 
27 
28 
29 
30 

588 
560 
440 
4  52 
500 

11  58 

12  20 
11  05 
11  18 
11  16 

7  015 
7095 
5595 
6  105 
6  185 

11  615 

12  145 

10  595 

11  125 
11005 

7.7 
8.4 
8.4 
8.7 
8.6 

9.0 

9.8 

9.8 

10.2 

10.1 

5.6 
6.1 
6.1 
6.4 
6.3 

12.6 
13.5 
18.5 
18.9 
13.8 

1.3 
1.3 
1.8 
1.4 
1.4 

8.6 
8.9 
8.9 
9.0 
9.0 

8.6 
9.0 
9.0 
9.1 
9.1 

6.8 
7.8 
7.8 
7.5 
7.4 

8.0 
8.6 
8.6 
8.8 
8.7 

25.5 
26.5 
25.5 
25.5 
25.5 

81 
82 
33 
84 
35 

445 
540 
545 
650 
5  42 

1100 
12  00 
12  00 
100 
12  13 

6005 
6545 
7005 
8  106 
6  545 

10  545 
11525 
11545 
1  08a 
12  075 

9.1 

9.6 

10.1 

10.1 

10.1 

10.6 
11.2 
11.8 
11.8 
11.8 

6.6 
7.0 
7.4 
7.4 
7.4 

14.4 
15.0 
15.7 
16.7 
16.7 

1.4 
1.4 
1.5 
1.5 
1.6 

9.2 
9.5 
9.7 
9.7 
9.7 

9.3 
9.6 
9.8 
9.8 
9.8 

7.7 
8.1 
8.4 
8.4 
8.4 

9.0 
9.5 
9.8 
9.8 
9.8 

25.5 
26.0 
26.0 
26.0 
26.0 

86 
37 
88 
39 
40 

655 
446 
239 
260 
840 

1  10 

10  15 

805 

820 

10  00 

8  075 
6225 
1  145 
6406 
8  115 

104a 

11  095 

8265 

8825 

10  115 

10.1 

6.1 

6.8 

11.4 

12.5 

11.8 

7.2 

8.0 

16.7 

15.7 

7.4 
4.8 
5.5 
8.6 
7.7 

15.7 
10.9 
12.8 
16.8 
15.9 

1.5 
1.1 
2.6 
1.8 
1.9 

9.7 
8.5 
8.9 
5.3 
6.5 

**'9'48" 

9.8 
8.6 
9.3 
5.9 
6.0 

8.4 
6.0 
6.5 
7.6 
8.2 

9.8 
6.9 
7.4 
7.6 
8.0 

26.0 
26.0 
26.0 
26.5 
26.5 

41 
42 
43 
44 
45 

380 
300 
300 
280 
155 

948 
9  20 
920 
8  47 
8  10 

8006 
2  315 
2  315 
2025 
1  255 

10  005 
9  816 
^816 
8585 
8225 

11.0 
11.6 
11.5 
12.5 
11.0 

14.1 
14.7 
14.7 
16.0 
14.1 

7.4 
7.7 
7.7 
8.3 
7.4 

14.4 
14.9 
14.9 
15.9 
14.4 

1.9 
1.9 
1.9 
2.0 
1.9 

5.4 
5.5 
5.5 
5.7 
5.4 

5.9 
6.0 
6.0 
6.3 
5.9 

7.4 
7.7 
7.7 
8.2 
7.4 

7.7 
8.0 
8.0 
8.6 
7.7 

26.6 
26.5 
26.6 
26.5 
26.5 

46 
47 
48 
49 
50 

1 

1  45 
1  15 
1  06 
1  00 
100 

8  00 
7  29 
7  22 
7  13 
7  18 

1  145 
0465 
0  395 
0  816 
0  315 

8  126 
7  406 
7335 
7  245 
7  245 

1 

1 
1 
1 
1 

0.6 
1.9 
1.5 
1.5 
1.5 

1 
1 

1 
1 
1 

3.6 
5.2 
4.7 
4.7 
4.7 

7.1 
8.0 
7.7 
7.7 
7.7 

13.9 
15.4 
14.9 
14.9 
14.9 

1.8 
2.0 
1.9 
1.9 
1.9 

5.8 
5.6 
5.6 
5.5 
5.5 

6.8 
6.1 
6.0 
6.0 
6.0 

7.2 
7.9 
7.7 
7.7 
7.7 

7.6 
8.2 
8.0 
8.0 
8.0 

1 

26.5 
26.5 
26.5 
26.5 
26.5 

898 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 


U 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
26 


26 


27 
28 
29 
80 
81 


82 


83 
84 


85 


86 
87 


88 
89 


40 
41 


42 
43 


44 

45 


NORTH  AMERICA  (Wm 
Coast)— Continued. 

BBZTiSH  ooLUXEiA— continued. 

Deep  Harbor,  Fife  Sound 

Tracey  Harbor,  Broughton  Island. 
Cypress  Harbor,  Broughton  Island 
Beaver  Cove,  Vancouver  Island. . . 
Alert  Bay,  Cormorant  Island 

Nimpklsh  River,  Vancouver  Island 
Beaver  Harbor,  Vancouver  Island. 

Blunden  Harbor 

Port  Alexander,  Qaliano  Island... 
Bull  Harbor,  Hope  Island 

Vancouver  Idand^  mnUhtoett  cocut. 

Race  Rocks  Light,  Fuca  Strait . . . . 

Sooke  Inlet,  Fuca  Strait 

Jordan  River,  Fuca  Strait 

Port  San  Juan,  Fuca  Strait 

Carmanah  Point  Light 

Cape  Beale  Light,  Barclay  Sound. 

Stamp  Harbor 

Clayoquot  Sound 

Hesquiat  Harbor 

Nootka  Sound 

Esperanza  Inlet 

Kyuquot  Sound 

Ou-Ou-Kinsh  Inlet... 

Klasklno  Inlet 

Quatsino  Sound  Entrance 

Si»aMraeL 

Takush  Harbor 

FUthuffh  Sound, 

Schooner  Retreat 

Safety  Cove 

Goldstream  Harbor 

Namu  Harbor 

Welcome  Harbor,  Uakal  Strait 

Fither  Channel. 
Port  John 

CdmpbeU  Idand, 

McLaughlin  Bay 

Kynumpt  Harbor 

MUbank  Sound, 

PortBlakeney 

Finlayson  Channel. 

NowishCove 

Klemtoo  Passage 

Queen  Charlotte  Itlande, 

PortKuper 

Skidegate  Inlet 

Principe  Channel. 

Port  Stephens 

Port  Canaveral 

Wright  Sound. 

Holmes  Bay 

Coghlan  Anchorage 

OrenvUle  Channd. 

Lowe  I  nlet 

Klewnugget  Inlet 


Oeographlc  position. 


Lati- 
tude. 


North. 
o    / 

60  48 
60  51 
60  60 
60  88 
60  85 

60  84 
60  43 
60  54 
60  51 
60  55 


48  18 
48  21 
48  25 
48  33 
48  87 

48  48 

49  16 
49  14 
49  25 
49  86 

49  60 
60  00 
60  08 
60  18 
60  28 


61  17 


6128 
61  82 
51  48 
51  52 
51  41 


52  00 


62  09 
52  12 


52  19 


52  81 
62  84 


62  57 
58  13 


68  21 
68  84 


68  16 
58  28 


63  83 
53  89 


Longitude. 


Arc. 


Time. 


WeeL 


126  85 
126  53 
126  41 
126  52 
126  57 

126  50 

127  25 
127  19 
127  40 
127  66 


123  82 

123  43 

124  03 
124  26 

124  46 

125  14 
124  51 

126  00 
126  28 
126  88 

126  68 

127  12 
127  84 
127  52 
127  66 


127  89 


127  46 

127  66 

128  01 

127  62 

128  06 


127  68 


128  10 
128  18 


128  28 


128  27 
128  82 


182  16 
18159 


1»41 
180  09 


129  05 
129  17 


129  86 
129  45 


A.  fit. 

826 
828 
827 
827 
828 

828 
830 
8  29 
8  81 
882 


8  14 
8  15 
8  16 
8  18 
8  19 

8  21 
8  19 
824 
8  26 
827 

8  28 
829 
880 
8  81 
882 


881 


881 
882 
882 
8  81 
888 


882 


888 
888 


884 


834 
884 


8  49 
848 


889 
841 


886 
887 


838 
889 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Port  Townsend 
Port  Townsend 
Port  Townsend 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

* 

Sitka 

Sitka 

Sitka 

tsiuca  a......... 

Ritka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 


Page. 


169 
109 
169 
168 
169 

109 
169 
109 
169 
109 


165 
165 
166 
161 
161 

161 
161 
161 
161 
161 

161 
161 
161 
161 
161 


169 


109 
109 
169 
169 
169 


169 


169 
109 


169 


169 
169 


169 
169 


169 
169 


169 
169 


169 
169 


Time. 


HW. 


LW. 


Time  meridian^ 
VKPW, 


h,  m. 
+1  86 
+120 
+1  49 
+129 
+1  15 

+120 
+0  62 
+0  51 
+0  55 
+0  84 


-159 
-2  16 
-2  82 
+0  88 
+0  09 

-0  14 
+0  84 
-0  16 
-0  24 
-0  28 


-0 
-0 
-0 
-0 
0 


82 
86 
88 

48 
47 


A.  m. 
+1  89 

+1 
+1 
+1 
+1 


21 
60 
80 
16 


+121 
+0  62 
+0  51 
+0  56 
+0  84 


-151 
-1  60 
-2  12 
+0  16 
-0  10 

-0  21 
+0  42 
-0  25 
-0  85 
-0  85 

-0  44 
-0  60 
-0  58 
-108 
-1  02 


Height 


Ratio 

of 
ningefl. 


HW. 


LW. 


Time  meridian. 

ise^w. 


-0  12 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


+0  84 


+0  15 
+0  10 


-0  14 


+0  06 
+0  09 


0  18 
-Oil 


■0  07 
0  02 


0  12 
Oil 


000 

+0  11 


-0  12 


-0  07 
-0  01 
-Oil 
+0  02 
-0  15 


+0  88 


+0  19 
+0  12 


-0  15 


+0  06 
+0  06 


-0  18 
-Oil 


-0  06 
-O08 


-0  18 
-0  12 


000 
+0  12 


Mean  Lower 
Low  Water. 


SeeL 

+8.7 

+8.3 

+2.9 

+2.5 

+2.5 

+1.9 
+1.5 
+1.5 
+1.5 
+0.7 


-2.5 
-2.8 
-L7 
-0.6 
-0.6 

+L7 
+8.8 
+L7 
+L9 
+1.6 

+1.5 
+L1 
+1.1 
+0.5 
+0.6 


+1.7 


+L5 
+2.0 
+2.5 

+2.2 
+L5 


+8.1 


+L7 
+2.2 


+1.6 


+1.8 
+L8 


+1.6 
+2.6 


+8.7 

+8.7 


+2.5 
+8.7 


+4.7 
+4.7 


feet. 

+0.S 

+0.8 

+0.3 

+0.8 

+0.8 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 


-2.2 
-2.2 
-2.0 
-0.1 
-0.1 

+0.1 

+0.2 

0.0 

0.0 

0.0 

+0.1 
0.0 
0.0 
0.0 
0.0 


+0.1 


+0.1 
+0.2 
+0.8 
+0.2 
+0.1 


+0.8 


+0.1 
+0.2 


+0.1 


+0.8 
+0.3 


+0.1 
+0.8 


+0.8 
+0.8 


+0.8 

+a8 


+0.6 
+0.6 


1.42 
1.37 
1.83 
1.29 
1.29 

1.22 
1.16 
1.16 
1.18 
1.09 


0.94 
0.98 
1.06 
0.94 
0.94 

1.25 
1.66 
1.27 
1.80 
1.23 

1.22! 

1.17 

1.17 

1.08 

1.06 


1.19 


1.16 
1.28 
1.29 
1.25 
1.16 


1.86 


1.19 
1.25 


L18 


L20 
1.20 


L16 
1.29 


1.42 
1.42 


L29 
1.42 


1.66 
1.65 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

IMumal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

X^ 

Neap 
(Np^ 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

East, 

I 

2 
8 
4 

5 

h.tn. 
120 
1  00 
180 
110 
055 

wwm  rnm 

738 
7  18 
748 
728 
7  06 

A.  fii. 
0605 
0295 
0595 
0395 
0245 

hmfltm 

7456 
7256 
7656 
7356 
7206 

feeL 
11.0 
10.6 
10.8 
10.0 
10.0 

feeL 
14.1 
13.6 
13.2 
12.8 
12.8 

fed. 
7.4 
7.1 
6.9 
6.7 
6.7 

feet. 
14.3 
18.8 
13.5 
18.1 
18.1 

feet. 
1.9 
1.9 
1.8 
1.8 
1.8 

/eel. 
5.4 
5.3 
5.2 
5.1 
5.1 

h.  m. 

feet. 
5.9 
5.8 
5.7 
5.6 
5.6 

7.4 
7.2 
7.0 
6.8 
6.8 

feet. 
7.8 
7.6 
7.4 
7.2 
7.2 

o 

27.0 
27.0 
27.0 
26.5 
26.5 

6 
7 
8 
» 
10 

100 
080 
080 
082 
0  10 

7  18 
642 
642 
6  44 
622 

0  275 

-  0085 

-  0085 

-  0  015 

-  0256 

7265 
6456 
6456 
6  476 
6366 

9.4 
9.0 
9.0 
9.1 
8.4 

12.1 
11.5 
11.5 
11.6 
10.7 

6.8 
6.0 
6.0 
6.1 
5.6 

12.5 
12.0 
12.0 
12.1 
11.8 

■ 

1.8 
1.7 
1.7 
1.7 
1.7 

5.0 
4.9 
4.9 
4.9 
4.7 

5.5 
5.3 
5.3 
5.4 
5.2 

6.4 
6.2 
6.2 
6.2 
5.8 

6.9 
6.6 
6.6 
6.7 
6.2 

26.5 
26.5 
27.0 
27.0 
27.0 

11 
12 
13 
14 
15 

145 
127 
110 
045 
020 

788 
729 
7  15 
655 
628 

8845 
B155 
2545 
0  105 
-  0  155 

7326 
7236 
7096 
7  126 
6  456 

4.8 
5.0 
5.4 
6.0 
6.0 

5.8 
6.0 
6.5 
7.4 
7.4 

8.7 
3.9 
4.2 
4.8 
4.8 

9.1 
9.4 
10.0 
8.5 
8.5 

1.0 
1.0 
1.1 
1.9 
1.9 

7.6 
7.8 
8.1 
3.6 
3.6 

7.6 
7.8 
8.1 
4.1 
4.1 

6.0 
6.2 
5.5 
4.8 
4.3 

5.8 
6.0 
6.8 
4.6 
4.6 

25.0 
25.0 
25.0 
25.0 
26.0 

16 
17 
18 
19 
20 

12  20 
045 
12  15 
12  05 
12  05 

6  15 
720 
608 
556 
555 

1149a 
0  175 
11  44a 
1185a 
11  34a 

6806 
7336 
6286 
6  106 
6  106 

8.0 
10.0 
8.1 
8.8 
7.9 

9.9 
12.4 
10.0 
10.3 

9.8 

5.7 
7.1 
5.8 
5.9 
5.6 

10.9 
18.2 
11.0 
11.2 
10.7 

2.2 
2.4 
2.2 
2.2 
2.1 

4.2 
4.6 
4.2 
4.2 
4.1 

........ 

4.7 
5.3 
4.8 
4.8 
4.7 

6.5 
6.6 
5.6 
5.6 
5.4 

5.9 
7.1 
5.9 
6.1 
5.9 

25.0 
25.5 
25.5 
25.5 
26.0 

21 
22 
23 
24 
26 

11  65 
11  60 
1147 
1185 
1185 

5  45 
588 
584 
522 
522 

1124a 
11  18a 
11  15a 
11  02a 
1102a 

6006 
5586 
5  496 
5886 
5886 

7.8 
7.5 
7.5 
6.9 
6.9 

9.7 
9.3 
9.3 
8.6 
8.6 

5.6 
5.8 
5.8 
4.9 
4.9 

10.6 

10.2 

10.2 

9.6 

9.6 

2,1 
2.1 
2.1 
2.0 
2.0 

4.1 
4.0 
4.0 
8.9 
8.9 

4.7 
4.6 
4.6 
4.4 
4.4 

5.4 
6.2 
5.2 
4.8 
4.8 

5.7 
5.6 
6.6 
5.2 
6.2 

26.0 
26.0 
26.0 
26.5 
26.6 

26 

025 

687 

-  0085 

6506 

9.2 

11.8 

6.2 

12.2 

1.7 

4.9 

5.4 

6.8 

6.7 

27.0 

27 
28 
29 
80 
81 

080 
085 
025 
089 
020 

642 
6  47 
687 
6  51 
6  82 

-  0085 
0085 

-  0065 
0  075 

-  0  135 

6566 
7006 
6  495 
7046 
6466 

9.0 
9.5 
10.0 
9.7 
9.0 

11.5 
12.2 
12.8 
12.4 
11.5 

6.0 
6.4 
6.7 
6.5 
6.0 

12.0 
12.6 
13.1 
12.8 
12.0 

1.7 
1.8 
1.8 
1.8 
1.7 

4.9 
5.0 
5.1 
5.1 
4.9 

5.3 
5.5 
5.6 
5.5 
5.3 

6.2 
6.5 
6.8 
6.6 
6.2 

6.6 
6.9 
7.2 
7.0 
6.6 

27.0 
27.0 
27.5 
27.5 
27.5 

32 

1  10 

726 

0395 

7886 

10.5 

13.4 

7.0 

13.7 

1.9 

5.3 

6.8 

7.1 

7.6 

27.5 

83 
34 

060 
045 

706 
659 

0  175 
0  135 

7  196 
7  126 

9.2 
9.7 

11.8 
12.4 

6.2 
6.5 

12.2 
12.8 

1.7 
1.8 

4.9 
5.1 

5.4 
5.5 

6.3 
6.6 

6.7 
7.0 

27.6 
27.6 

35 

020 

6  81 

-  0  185 

6  446 

9.1 

11.6 

6.1 

12.1 

1.7 

4.9 

5.4 

6.2 

6.7 

27.5 

86 
87 

040 
048 

662 
655 

0065 
0  115 

7056 
7066 

9.8 
9.3 

11.9 
11.9 

6.2 
6.2 

12.3 
12.8 

1.7 
1.7 

5.0 
5.0 

6.4 
5.4 

6.4 
6.4 

6.8 
6.8 

27.5 
27.5 

88 
89 

000 
007 

6  12 
6  19 

-  0886 
-0245 

6256 
6  816 

9.0 
10.0 

11.5 
12.8 

6.1 
6.7 

12.0 
18.1 

1.7 
1.8 

4.9 
5.1 

6.3 
5.6 

6.2 
6.8 

6.6 
7.2 

27.6 
27.5 

40 
41 

022 
025 

688 
686 

-  0085 

-  0066 

6456 
6486 

11.0 
11.0 

14.1 
14.1 

7.4 
7.4 

14.3 
14.3 

1.9 
1.9 

5.4 
5.4 

5.9 
5.9 

7.4 
7.4 

7.8 
7.8 

28.0 
28.0 

42 
48 

020 
020 

6  81 
680 

-  0  116 

-  0  106 

6  486 
6426 

10.0 
11.0 

12.8 
14.1 

6.7 

7.4 

13.1 
14.3 

1.8 
1.9 

5.1 
5.4 

5.6 
5.9 

6.8 
7.4 

7.2 
7.8 

28.0 
28.0 

44 

45 

030 
0  40 

6  42 
653 

0  016 
0  116 

6536 
7046 

12.0 
12.0 

15.4 
15.4 

8.0 
8.0 

15.4 
15.4 

2.0 
2.0 

5.6 
5.6 

6.2 
6.2 

8.0 
8.0 

8.4 
8.4 

28.5 
28.5 

400 


TABLE  3.— TIDAL  DIFFERENCES 


a 


2 
8 
4 
6 


6 

7 

8 

9 

10 

11 

12 


13 
14 
15 
16 
17 
18 
19 


20 
21 
22 
28 
24 
25 
26 


27 
28 
29 
80 
81 
82 


88 
34 
85 
86 
37 

88 
89 
40 
41 

42 
48 
44 

45 


46 
47 
48 
49 
50 

51 
52 
53 
54 
55 


Station. 


NORTH  AMERICA  (WEST 
Coast)— Continued.  ' 

BUTisH  COLUMBIA— continued. 

Ogden  ChanneL. 
Alpha  Bay 

OMtham  Sound, 

Refuge  Bay.  Porctier  Island 

Qlawdzeet  Anchorage 

Metlakahtla  Bay 

Port  Simpson 

BBinSH  COLUMBIA  AND  ALASKA. 

PoTtkmd  Canal,  etc. 

Wales  Point,  B.  C 

Winter  Har.,  Pearse  Canal,  B.  C  .. 

Somerville  Bay,  B.  C 

NassBay,  B.  C 

Observatory  Inlet,  B.  C 

Halibut  Bay,  Alaska 

Fords  Cove,  B.C 

ALASKA. 

Dixon  Entrance. 

Haystack  Island 

Port  Tongass,  Tongass  Island 

Nakat  Harbor 

Cape  Fox 

Cape  Chacon,  Prince  of  Wales  Id. . 

Howkan,  Kaigahnee  Strait , 

Cape  Muzon,  Dall  Island 

BeciUagigedo  Channd. 

Morse  Cove,  Duke  Island 

Vixen  Bay,  Boca  de  Quadra 

Custom  House  Cove,  Mary  Island . . 

Hassler  Harbor,  Annette  Island 

Onat  Harbor,  Carroll  Inlet 

"Ward  Cove,  Tongass  Narrows 

Ketchikan,  Tongass  Narrows 

Behm  Oanal. 

Shoalwater  Pass 

Burroughs  Bay 

Bell  Arm,  Bell  Island 

Convenient  Cove,  Hassler  Island. . . 

Yes  Bay 

Loring,  Naha  Bay 

Clarence  StraU, 

Cape  Northumberland,  Duke  Id 

Tamgas  Harbor,  Annette  Island 

Niblack  Anchorage,  Molra  Sound.. 

Metlakatla,  Port  Chester 

Chaetima  Anch.,  Cholmondeley  Sd . 

Kasaan  Bay  Entrance 

Kasaan  Village,  Skowl  Arm 

Karta  Bay,  Kasaan  Bay 

Tolstoi  Bay,  Prince  of  Wales  Island. 

Union  Bay,  Earnest  Sound 

Dewey  Anchorage,  Etolin  Island  . . 
Ratz  Harbor,  Prince  of  Wales  Island 
Steamer  Bay,  Etolin  Island 

Sumner  Strait. 

Port  Mc Arthur,  Kuiu  Island 

Shakan,  Prince  of  Wales  Island 

Port  Beauclerc,  Kuiu  Island 

Port  Protection,  Prince  of  Wales  Id. 
Red  Bay,  Prince  of  Wales  Island. . . 

Duncan  Canal  Entrance 

St.  John  Harbor,  2^rembo  Island  . . 

Wranffell,  Wrangell  Island 

Highfleld  Cannery 

StiKine  River  Ent,  Pt.  Rothsay . . . . 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North. 

O  f 

58  52 


54  04 
54  18 
54  20 
54  84 


54  42 
54  49 
54  47 

54  50 
66  06 

55  14 

56  87 


54  43 
54  46 
54  48 
54  46 
54  42 
54  40 
54  40 


54  56 

55  08 
65  06 
55  18 
65  28 
55  24 
55  21 


55  26 

56  02 
55  68 
55  52 
55  56 
55  36 


54  51 

55  04 
55  04 
55  08 
55  16 

55  24 

56  28 
55  84 
55  39 

55  45 
55  65 

55  53 

56  09 


56  01 
56  08 
56  18 
56  19 
56  19 

56  32 
56  26 
56  28 
56  29 
56  86 


Longitude. 


Arc. 


Time. 


West. 

o       / 

180  18 


180  22 
180  46 
130  28 
180  27 


180  28 
180  27 
180  18 
129  50 
129  58 
180  06 
180  06 


180  37 
180  44 
180  42 
130  61 
182  01 
182  49 
132  41 


131  15 

130  47 

131  13 
131  26 
131  20 
131  44 
181  39 


180  54 

181  06 
131  31 
181  41 
181  50 
181  88 


181  22 

181  88 

182  07 

181  84 

182  08 

182  10 
182  22 
132  85 
182  26 

182  12 
132  22 
132  86 
132  41 


h.  tti. 
8  41 


8  41 
8  48 
8  42 
8  42 


8  42 
8  42 
8  41 
8  40 
8  40 
8  40 
8  40 


8  42 
848 
848 
848 
848 
8  51 
8  51 


8  45 
8  43 
845 
8  46 
8  45 
8  47 
8  47 


8  44 

844 
846 
8  47 
8  47 
8  47 


8  46 
8  46 
8  48 
8  46 
8  48 

8  49 
8  49 
8  50 
850 

8  49 
8  49 
8  50 
8  51 


184  07 

856 

133  27 

8  54 

133  54 

856 

133  86 

8  54 

188  18 

853 

188  05 

8  52 

132  57 

8  52 

132  22 

8  49 

132  22 

8  49 

182  22 

8  49 

Name. 


Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Page. 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Bitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 


169 


169 
169 
169 
169 


160 
109 
169 
169 
169 
169 
109 


169 
169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 

169 
169 
169 
169 

169 
169 
169 
169 


169 
169 
169 
169 
169 

169 
169 
169 
169 
169 


Tidal  dlflerenoes. 


Time. 


HW. 


LW. 


Ttme  mertdian^ 
ISB^  W, 


-0  07 


-0  12 
-0  16 
-0  08 
-0  12 


-0  14 
-0  06 
-0  10 
-i-0  18 
-1-0  16 
+0  18 
-t-0  21 


-0  16 
-0  17 
-0  18 
-0  18 
-0  16 
+0  09 
-0  14 


+0  04 
+0  10 
-0  01 
+0  04 
+0  12 
+0  08 
+0  06 


+0  01 
-0  05 
-0  01 
-0  07 
-0  06 
-Oil 


-0  15 
-0  18 
-0  10 
-0  08 
-0  02 

+0  06 
+0  12 
+0  07 
+0  11 

+0  12 
+0  18 
+0  18 
+0  09 


-0  04 

+0  01 

000 

000 

+0  08 

+0  08 
+0  07 
+0  12 
+0  14 
+0  25 


h.tn. 
-0  00 


-0  14 
-0  17 
-0  10 
-0  18 


-0  16 
-0  16 
-0  12 
+0  10 
+0  12 
+0  14 
+0  16 


-0  17 
-0  22 
-0  22 
-0  17 
-0  12 
+0  16 
-0  13 


+0  01 
+0  04 
-0  18 
-0  06 
-0  12 
+0  06 
+0  06 


-0 
-0 
-0 
-0 
-0 
-0 


-0 
-0 
-0 
-0 
-0 


09 
11 
06 
08 
05 
12 


14 
16 
18 
11 
06 


+0  06 

+0  11 
+0  06 
+0  09 

+0  11 
+0  12 
+0  12 
+0  08 


Height 


-0 
0 
-0 
-0 
0 


00 
01 
02 
00 


+0  05 
+0  04 
+0  09 
+0  11 
+0  90 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feet. 
+  6.8 


+  4.6 
+  4.1 
+  6.5 
+  6.8 


+  5.6 
+  6.9 
+  6.1 
+11,1 
+11.1 
+  7.7 
+  8.1 


+ 
+ 
+ 
+ 
+ 
+ 

+ 


6.7 
6.9 
6.9 
6.7 
8.7 
4.7 
8.6 


6.9 
4.9 
6.1 
6.8 
4.8 
8.6 
6.7 


4.8 
6.8 
8.6 
4.4 
6.4 
5.8 


4.4 
6.1 
6.8 
6.8 
6.7 


+  7.8 
+  6.9 
+  5.9 

+  6.1 

+  6.5 
+  6.6 
+  6.1 
+  5.9 


+  0.7 
+  1.9 
+  8.7 
+  2.9 
+  4.9 


6.3 
6.7 
6.7 
6.8 
4.1 


feet. 
+0.6 


-(-0.4 
+0.8 
+0.6 
+0.7 


+0.6 
+0.5 
+0.5 
+0.9 
+0.9 
+0.9 
+1.0 


+0.5 
+0.6 
+0.6 
+0.6 
-t-0.8 
+0.5 
+0.3 


+0.6 
+0.5 
+0.0 
+0.5 
+0.4 
+0.7 
+0.6 


+0.4 
-0.4 
+0.7 
+0.4 
-0.4 
-0.4 


+0.4 
+0.6 
+0.6 
+0.6 
+0.5 

+0.7 

+0.7 

0.0 

+0.5 

+0.6 
+0.6 
+0.6 
+0.6 


+0.1 
+0.1 
+0.8 
+0.4 
+0.6 

+0.6 
+0.6 
+0.6 
+0.6 
+0.8 


Ratio 
of 


1.76 


1.54 
1.49 
1.77 
1.78 


1.66 
1.68 
1.71 
2.32 
2.82 
1.88 
1.92 


1.67 
1.70 
1.6B 
1.67 

1.44; 
1.56  ■ 
1.40 


1.68 
1.58 
L71 
1.74 
L57 
2.02 
1.67 


1.67 
1.74 
2.  OB 
1.52 
1.75 
1.74 


1.52 
1.71 
1.75 
1.74 
1.T9 

1.87 
1.08 
1.77 
1.72 

L66 
1.77 
1.71 
1.68 


1.09 
1.22 
1.41 
1.85 
1.58 

1.G2 
L67 
1.79 
1.76 
1.48 


AND  TIDAL  CONSTANTS. 


401 


Interval. 

Range  of  tide. 

Tropic  dinmal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
theoom- 
pan. 

• 

hi 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(8g). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

UWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tronic 
LLW. 

:  B 

2 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

EaaL 

h.  m. 

h.  tn. 

k.  in. 

h.  fn. 

feel. 

feet. 

/Cft. 

feH. 

feel. 

feet. 

h.  tn. 

feet. 

feet. 

feel. 

o 

1 

020 

6  30 

-0  076 

6  416 

13.5 

17.8 

9.1 

17.2 

2.1 

6.0  1 

6.6 

8.8 

9.3 

28.6 

2 

0  15 

6  25 

-0  146 

6366 

11.9 

15.3 

8.0 

15.3 

2.0 

5.6 

6.1 

7.9 

8.4 

28.6 

S 

0  10 

620 

-0  196 

6  816 

11.5 

14.7 

7.7 

14.8 

1.9 

5.5 

6.0 

7.6 

8.1 

29.0 

4 

0  18 

628 

-0  096 

6896 

18.7 

17.5 

9.2 

17.4 

2.1 

6.0 



6.6 

8.9 

9.4 

29.0 

5 

0  14 

625 

-0  136 

,     6866 

13.4 

17.2 

9.0 

17.0 

2.1 

5.9 

6.6 

8.8 

9.2 

29.0 

6 

Oil 

6  21 

-0  176 

6826 

12.8 

16.4 

8.6 

16.3 

2.0 

5.8 

6.4 

8.4 

8.9 

29.0 

7 

0  17 

6  21 

-0  106 

6  826 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

29.0 

8 

0  16 

626 

-0  116 

6  876 

18.2 

16.9 

8.8 

16.8 

2.1 

5.9 

6.6 

8.7 

9.1 

29.0 

9 

040 

6  49 

0  166 

6586 

17.9 

22.9 

12.0 

22.1 

2.4 

6.9 

7.5 

11.4 

12.0 

29.5 

10 

043 

6  51 

0  196 

7006 

17.9 

22.9 

12.0 

22.1 

2.4 

6.9 

7.6 

11.4 

12.0 

29.6 

11 

0  45 

653 

0  196 

7036 

14.5 

18.8 

10.1 

19.6 

2.2 

6.4 

6.8 

9.7 

10.4 

29.6 

12 

048 

655 

0  216 

7066 

14.8 

19.2 

10.4 

19.9 

2.8 

6.5 

6.9 

9.9 

10.6 

80.0 

IS 

0  10 

620 

-0  186 

6  816 

12.9 

16.5 

8.6 

16.5 

2.0 

6.9 

6.4 

8.6 

8.9 

29.0 

14 

008 

6  15 

-0  196 

6266 

13.1 

16.8 

8.8 

16.7 

2,1 

5.9 

6.4 

8.6 

9.1 

29.0 

15 

0  12 

6  15 

-0  156 

6266 

13.0 

16.6 

8.7 

16.6 

2.1 

6.9 

6.4 

8.6 

9.0 

29.0 

16 

007 

620 

-0  216 

6  316 

12.9 

16.5 

8.6 

16.5^ 

2.0 

5.9 

6.4 

8.6 

8.9 

29.0 

17 

004 

6  19 

-0  266 

6  316 

11.1 

14.2 

7.4 

14.  f 
15.4 

1.9 

5.4 

5.9 

7.4 

7.9 

29.0 

18 

025 

6  44 

-0  046 

6556 

12.0 

15.4 

8.0 

2.0 

6.6 

G.2 

8.0 

8.4 

29.0 

19 

002 

6  15 

-0  296 

6  276 

10.8 

18.8 

7.2 

14.1 

1.9 

5.4 

6.9 

7.8 

7.7 

29.0 

20 

027 

686 

0006 

6  476 

18.0 

16.6 

8.7 

16.6 

2.1 

6.9 

6.4 

8.6 

9.0 

29.0 

21 

085 

6  41 

0066 

6526 

12.2 

15.6 

8.2 

15.7 

2.0 

5.7 

6.2 

8.1 

8.6 

29.6 

g 

0  22 

622 

-0  056 

6336 

13.2 

16.9 

8.8 

16.8 

2.1 

5.9 

6.6 

8.7 

9.1 

29.6 

025 

627 

-0  026 

6386 

13.4 

17.2 

9.0 

17.0 

2.1 

6.0 

6.6 

8.8 

9.8 

29.6 

dft 

085 

623 

0066 

6  846 

12.1 

15.5 

8.1 

15.6 

2.0 

5.7 

6.2 

8.0 

8.5 

29.6 

2ft 

0  28 

637 

0036 

6  476 

15.6 

20.0 

10.5 

19.5 

2.8 

6.4 

7.0 

10.0 

10.6 

29.6 

26 

025 

638 

0026 

6386 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 



6.4 

8.9 

9.3 

29.6 

27 

025 

627 

-0  046 

6386 

12.1 

15.5 

8.1 

15.6 

2.0 

5.7 

6.2 

8.0 

8.5 

29.5 

28 

0  19 

625 

0  016 

6  416 

13.4 

16.6 

9.2 

17.4 

2.8 

5.6 

6.1 

8.2 

9.6 

30.0 

29 

020 

6  28 

0026 

6306 

15.6 

20.0 

10.5 

19.6 

2.3 

6.4  ! 

7.0 

10.0 

10.6 

30.0 

»> 

0  13 

6  24 

-0  026 

6266 

11.7 

15.0 

7.8 

15.1 

1.9 

5.6 

6.1 

7.8 

8.2 

30.0 

31 

0  15 

6  27 

-0  046 

6296 

13.5 

16.8 

9.1 

17.2 

2.2 

5.2 

6.6 

8.2 

9.8 

80.0 

82 

0  10 

620 

-0  096 

6226 

13.4 

16.6 

9.2 

17.4 

2.8 

5.6 

........ 

6.1 

8.2 

9.6 

80.0 

38 

006 

6  19 

-0  286 

6306 

11.7 

15.0 

7.8 

15.1 

1.9 

5.6 

6.1 

7.8 

8.2 

29.0 

34 

006 

6  17 

-0  196 

6286 

13.2 

16.9 

8.8 

16.8 

2.1 

5.9 

6.6 

8.7 

9.1 

29.5 

35 

009 

6  18 

-0  166 

6  296 

13.5 

17.3 

9.0 

17.1 

2.1 

6.0 

6.5 

8.8 

9.4 

29.5 

86 

0  13 

6  22 

-0  146 

6336 

13.4 

17.2 

9.0 

17.0 

2.1 

6.0 

6.5 

8.8 

9.3 

29.5 

37 

0  17 

6  26 

-0  106 

6  376 

13.8 

17.7 

9.2 

17.4 

2.1 

6.0 

6.6 

9.0 

9.6 

29.5 

88 

025 

635 

-0  016 

6  456 

14.4 

18.4 

9.6 

18.2 

2.2 

6.2 

6.7 

9.4 

9.9 

29.5 

89 

030 

6  41 

0036 

6  526 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

29.5 

40 

025 

685 

-0  016 

6  456 

13.6 

17.3 

9.0 

18.0 

2.1 

5.9 

6.5 

8.4 

9.0 

29.5 

41 

028 

6  38 

0  016 

6  496 

13.8 

17.0 

8.9 

16.9 

2.1 

5.9 

6.5 

8.7 

9.1 

29.5 

42 

030 

6  41 

0026 

6  526 

12.8 

16.4 

8.6 

16.3 

2.0 

5.8 

6.4 

8.4 

8.9 

80.0 

43 

0  31 

6  42 

0  016 

6  636 

13.7 

17.5 

9.2 

17.3 

2.1 

6.0 

6.6 

8.9 

9.4 

80.0 

44 

030 

6  41 

0026 

6  526 

13.2 

16.9 

8.8 

16.8 

2.1 

5.9 

6.5 

8.7 

9.1 

30.0 

45 

025 

636 

-0  026 

6  476 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

30.0 

46 

007 

620 

-0  286 

6  816 

8.4 

10.8 

5.6 

11.3 

1.7 

4.7 

6.2 

6.8 

6.2 

29.5 

47 

0  12 

623 

-0  216 

6  S6f) 

9.4 

12.0 

6.3 

12.4 

1.7 

5.0 

5.5 

6.4 

6.9 

30.0 

48 

0  11 

6  22 

-0  196 

6  346 

10.9 

14.0 

7.3 

14.2 

1.9 

5.4 

5.9 

7.3 

7.7 

30.0 

49 

0  13 

623 

-0  186 

6  356 

10.4 

13.3 

7.0 

13.6 

1.8 

5.2 

5.7 

7.0 

7.2 

30.0 

60 

0  17 

6  26 

-0  126 

6  376 

12.2 

15.6 

8.2 

15.7 

2.0 

5.7 

6.2 

8.1 

8.6 

30.0 

51 

023 

6  32 

-0  056 

6  436 

12.5 

16.0 

8.4 

16.0 

2.0 

5.8 

6.3 

8.3 

8.7 

80.0 

52 

022 

6  31 

-0  046 

6  426 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 

6.4 

8.5 

8.9 

30.0 

53 

030 

6  39 

0036 

6  506 

13.8 

17.7 

9.2 

17.4 

2.1 

6.0 

'        6.6 

9.0 

9.5 

30.0 

54 

082 

6  41 

0056 

6  526 

13.5 

17.3 

9.0 

17.1 

2.1 

6.0 

6.5 

8.8 

9.4 

30.0 

65 

045 

7  00 

J 
1 

0  156 

7  126 

11.4 

1 

14.6 

7.6 

14.7 

1.9 

5.5 

6.0 

7.6 

8.1 

30.5  1 
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TABLE  3.— TIDAL  DIFFEBENCE8 


I 


Station. 


1 
2 
S 


4 
6 
6 


7 

8 

9 

10 

11 
12 
18 
14 


15 
16 
17 
18 

19 
20 
21 
22 

28 
24 
25 
26 


27 
28 
29 
30 
31 
32 


33 
34 
35 
36 
87 
38 
39 


40 
41 


42 
43 
44 


45 
46 
47 
48 
19 
50 
51 


52 
58 
54 
55 
56 


NORTH  AMERICA  (West 
Coast)  —Continued. 

ALASKA— continued. 

WraniieU  Strait 

Point  Lock  wood,  Woewodski  Island 
Finger  Point,  Linden  berg  Penin . . . 
Proiewy  Point,  Linden  berg  Penin.. 

Keku  SiraU. 

Seclusion  Harbor,  Kuiu  Island 

Port  Camden,  Kuiu  Island 

Hamilton  Bay,  Kupreanof  Island .. 

Frederick  SouTid, 

Ideal  Cove,  Mitkof  Island 

Brown  Cove 

Thomas  Bay 

Portage  Bay,  Kupreanof  Island 

Cleveland  Passage,  Whitney  I 

Pybus  Bay,  Admiralty  Island 

Eliza  Harbor,  Liesnoi  Island 

Saginaw  Bay,  Kuiu  Island 

Stephene  Pastoffe. 

Port  Houghton,  Robert  Islands 

Hobart  Bay,  Entrance  Island 

Snug  Cove,  Gambler  Bay 

Windham  Bay 

Mole  Harbor,  Seymour  Canal 

Windfall  Harbor.  Seymour  Canal . . 

Holkham  Bay,  Harbor  Island 

Port  Snettisnam,  Point  Styleman . . 

Taku  Harbor 

Taku  Inlet,  Greeley  Point 

Juneau,  Gastlncau  Channel 

Fritz  Cove,  Douglas  Island 

Lynn  Canal. 

Funter  Bay,  Mansfield  Peninsula . . 
Barlow  Cove,  Mansfield  Peninsula. 

William  Henry  Bay 

Pyramid  Harbor,  Chilkat  Inlet 

Portage  Cove,  Chilkoot  Inlet 

Skagway 

Chatham  StraU. 

Port  Conclusion,  Baranof  Island . . . 

Security  Bay,  Kuiu  Island 

Whitewater  Bay,  Admiralty  Island. 

Killisnoo,  Kootznahoo  Roads 

Favorite  Bay,  Kootznahoo  Inlet . . . 
Mitchell  Bay,  Kootznahoo  Inlet ... 
Freshwater  Bay,  Chlchagof  Island. 

Cordova  Bay. 

Kassa  Inlet 

Sulzer 

Outer  coast. 

Port  Alice,  Davidson  Inlet 

Cape  Ommaney.  Baranof  Island  . . . 
Sitka,  Baranof  Island 

Peru  Strait 

Point  Thatcher 

Nismenl  Cove 

PogibshI  Anchorage 

Bear  Bay 

Seroius  Narrows* 

Haley  Anchorage,  Fish  Bay 

Whitestone  Narrows,  Neva  Strait .. 

Icy  StraU  and  Croat  Sound. 

Swanson  Harbor 

Hooniah,  Port  Frederick 

Inian  Cove 

PortAlthorp 

Granite  Cove 


Geogn 

Lati- 

tude. 

North. 

o  / 

56  83 

56  41 

56  50 

56  88 

56  44 

56  55 

56  40 

56  58 

67  00 

57  00 

57  18 

57  19 

57  10 

53  55 

57  18 

57  25 

57  26 

57  33 

57  40 

57  52 

57  46 

57  56 

58  04 

58  13 

58  18 

58  19 

58  15 

58  20 

58  43 

59  11 

59  14 

59  27 

56  16 

56  51 

57  U 

57  28 

57  29 

57  32 

57  51 

54  57 

55  17 

55  48 

56  10 

57  03 

57  28 

57  33 

57  80 

57  25 

57  24 

57  22 

57  15 

58  13 

58  07 

^  16 

58  07 

58  12 

Longitude. 


Arc. 


Time. 


Wett 


182  57 
132  56 
182  56 


188  62 
188  66 
133  50 


182  88 
132  48 

182  52 

183  19 

138  80 

184  00 
134  17 
184  18 


188  28 

133  26 
188  57 
188  80 

184  08 

134  16 
138  87 

133  53 

184  00 

134  05 
134  24 
134  86 


134  53 

134  58 

135  14 
135  28 
135  26 
135  18 


184  31 
134  21 
184  31 
134  34 
134  33 

134  24 

135  01 


182  80 
132  40 


183  36 
134  32 
135  20 


184  51 

185  25 

135  32 

136  34 
135  38 
135  30 
135  30 


135  07 

135  26 

136  19 
136  17 
136  24 


A.  fA. 
8  52 
8  52 
862 


856 
856 
855 


8  51 
8  51 
8  51 
858 

854 
856 
8  57 
8  57 


854 
854 
856 
8  54 

8  67 
8  57 
854 
8  56 

856 
856 
858 
8  58 


900 
900 
9  01 
902 
902 
9  01 


858 
8  57 
8  58 
8  58 
8  58 

8  58 

9  00 


850 
8  51 


854 
858 
9  01 


8  59 

9  02 
9  02 
9  02 
903 
9  02 
9  02 


9  00 
9  02 
9  05 

9  a^ 

9  06 


Standard  port  for 
reference. 


Name. 


Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

I  Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka , 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 


Page. 


169 
109 
169 


109 
109 
169 


109 
109 
169 
169 

109 
169 
169 
169 


109 
109 
160 
169 

169 

•109 

169 

169 

169 
169 
109 
169 


169 
169 
169 
109 
169 
169 


169 
169 
16» 
169 
169 
169 
169 


169 
169 


169 
169 
169 


169 
169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 


Tidal  differences. 


Time. 


Height 


Ratio 

of 
ranges.! 


HW. 


LW. 


Time  meridian^ 
ISS^W. 


h.  m. 
+0  10 
+0  85 
+0  15 


+0  06 
+0  05 
+0  08 


+0  27 
+0  12 
+0  10 
+0  07 

+0  05 
+0  06 
+0  04 
+0  08 


+0  06 
+0  07 
+0  10 
+0  09 

+0  15 
+0  40 
+0  11 
+0  15 

+0  16 
+0  19 
+0  36 
+0  16 


+0  10 
+0  13 
+0  18 
+0  23 
+0  25 
+0  20 


-0  03 
+0  02 
+0  07 
+0  12 
+0  37 
+1  49 
+0  18 


-0  12 
+0  10 


-Oil 

-0  04 

000 


+0  11 
+0  25 
+0  26 
+0  17 
+0  20 
+0  12 
+0  06 


+ 
+ 


0 
0 
0 
0 
0 


29 
23 
22 
17 
11 


A.  m. 

+0  08 
+0  85 
+0  13 


-0  06 
-0  20 
-0  22 


+0  06 
+0  10 
+0  07 
+0  04 


+0  08 
+0  02 


+0  08 
+0  04 
+0  07 
+0  06 

+0  11 
+0  85 
+0  07 
+0  11 

+0  12 
+0  15 
+0  85 
+0  17 


+0  18 
+0  15 
+0  12 
+0  14 
+0  15 
+0  22 


-0  02 
000 
+0  04 
+0  08 
+0  33 
+  1  54 
+0  18 


-0  11 
+0  10 


HW. 


LW. 


-0  18 

-0  08 

000 


+0  07 
+0  23 
+0  26 
+0  17 
+0  25 
+0  04 
000 


+ 
+ 
+ 


0 
0 
0 
0 
0 


28 
25 
84 
15 
13 


Sjeetbetoto 
Mean  Lotoer 
Low  Water. 


feet 
+  8.8 
+  9.2 
+  d.8 


feet. 
+2.8 
+2.8 
+2.8 


Mean  Lower 
Low  Water. 


+  2.8 
+  8.7 
+  8.8 


+  4.9 
+  6.8 
+  6.8 
+  6.5 


+0  08   + 

+0  05  1+ 


+ 
+ 


5.5 
4.9 
4.5 
4.0 


+  6.8 
+  5.8 
+  5.5 
+  5.8 

+  6.5 
+  7.1 
+  5.8 
+  5.9 

+  6.7 
+  6.9 
+  7.4 
+  5.8 


+ 
+ 

+ 
+ 
+ 
+ 


5.9 
6.1 
5.8 
5.7 
7.5 
6.6 


0.9 
8.8 
4.1 
4.3 
8.8 
1.4 
4.6 


+  1.9 
+  2.7 


I 


+  0.9 

-  0.2 

0.0 


+ 
+ 
+ 
+ 
+ 
+ 
+ 


4.2 
4.8 
5.1 
2.6 
8.0 
0.4 
0.1 


5.6 
5.4 
1.8 
0.0 
LO 


+0.3 
+0.8 
+0.8 


+0.2 

0.0 

+0.5 

+0.5 

+0.5 
+0.6 
+0.8 
+0.4 


+0.5 
+0.5 
+0.5 
+0.5 

+0.5 
+0.6 
+0.5 
+0.5 

+0.5 
+0.6 
+0.6 
+0.6 


+0.5 
+0.5 
+0.6 
+0.6 
+0.7 
+0.1 


+0.1 
+0.4 
+0.5 
+0.5 
+0.3 
+0.2 
+0.4 


-0.2 
0.0 


-0.1 

-0.1 

0.0 


+0.8 
+0.6 
+0.4 
+0.3 
+0.2 
+0.1 
0.0 


+0.5 
i-0.8 
-0.1 
-0.2 
0.0 


1.71 
1.83 
1.77 


1.27 
1.42 
1.39 


1.61 
1.75 
1.63 
1.65 

1.66 
1.58 
1.58 
1.46 


1.62 
1.63 
1.66 
1.68 

1.65 
1.84 
1.02 
1.70 

1.79 
1. 81 
1.88 
1.68 


1.68 
1.72 
1.63 
1.67 
1.89 
1.83 


1.10 
1.44 
1.48 
1.50 
1.87 
1.15 
1.54 


L27 
1.85 


1.18 
0.96 
1.00 


1.50 
1.55 
1.61 
l.» 
1.88 
1.04 
1.01 


1.64 
L66 
1.2ft 
1.04 
LIS 


J 


*The  time  of  slack  watc>r  at  Scrgius  Narrows  is  given  in  Table  9  of  this  volume. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

1' 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(8g). 

Neap 

(Npf 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

3 

2 

HWI. 

LWI. 

HHWI. 

LLWI. 

vals. 

East. 

h,  fit. 

h.  m. 

h,  m. 

».     Bl. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  nt. 

feet. 

feel. 

/eet. 

o 

1 

025 

635 

-0  026 

6466 

13.2 

16.9 

8.8 

16.8 

2.1 

5.9 

6.5 

11.0 

9.1 

80.0 

2 

050 

702 

0  246 

7  126 

14.1 

18.0 

9.7 

17.1 

2.2 

6.2 

6.8 

11.4 

9.9 

30.5 

8 

080 

640 

0046 

6  516 

18.7 

17.5 

9.2 

16.9 

2.1 

6.0 

6.6 

11.2 

9.4 

80.5 

4 

0  17 

6  18 

-0  146 

6  816 

9.8 

12.5 

6.6 

12.9 

1.8 

5.1 

5.6 

6.7 

7.1 

80.0 

5 

0  16 

608 

-0  146 

6  156 

11.0 

14.1 

7.4 

14.8 

1.9 

6.4 

5.9 

7.4 

7.8 

80.5 

6 

015 

602 

-0  156 

6  146 

10.7 

18.7 

7.2 

18.0 

h9 

5.8 

6.8 

7.2 

7.7 

80.5 

7 

048 

6  81 

0  150 

6  426 

12.4 

15.9 

8.8 

15.9 

2.0 

5.7 

6.8 

8.0 

8.7 

80.5 

8 

028 

688 

0026 

6  496 

18.5 

17.6 

9.2 

16.6 

2.1 

6.0 

6.6 

8.8 

9.5 

80.5 

9 

026 

685 

-0  026 

6  466 

12.6 

16.1 

8.4 

16.1 

2.0 

5.8 

6.8 

8.8 

8.8 

80.5 

10 

0  21 

680 

-0  076 

6  416 

12.7 

16.8 

8.5 

16.2 

2.0 

5.8 

6.8 

8.4 

8.9 

80.5 

11 

0  18 

628 

-0  106 

6896 

12.8 

16.4 

8.6 

16.8 

2.0 

5.8 

6.4 

8.4 

8.9 

81.0 

12 

0  17 

627 

-0  126 

6  886 

12.2 

15.6 

8,2 

15.7 

2.0 

6.7 

6.2 

8.1 

8.6 

31.0 

IS 

0  14 

624 

-0  156 

6856 

11.8 

15.1 

7.9 

15.2 

2.0 

6.6 

6.1 

7.8 

8.3 

80.5 

14 

013 

623 

-0  176 

6856 

11.8 

14.5 

7.6 

14.6 

Jl.9 

5.5 

6.0 

7.6 

8.0 

80.5 

15 

0  19 

628 

-0  096 

6  896 

12.5 

16.0 

8.4 

16.0 

2.0 

5.8 

6.8 

8.8 

8.7 

81.0 

16 

020 

629 

-0  086 

6406 

12.6 

16.1 

8.4 

16.1 

2.0 

5.8 

6.8 

8.8 

8.8 

81.0 

17 

0  21 

680 

-0  076 

6  416 

12.8 

16.4 

8.6 

16.8 

2.0 

5.8 

6.4 

8.4 

8.9 

81.0 

18 

022 

6  81 

-0  066 

6426 

12.6 

16.1 

8.4 

16.1 

2.0 

5.8 

6.8 

8.8 

8.8 

81.0 

19 

025 

683 

-0  086 

6446 

12.7 

16.8 

8.5 

16.2 

2.0 

6.8 

6.3 

8.4 

8.9 

81.0 

20 

060 

6  57 

0286 

7  076 

14.2 

18.2 

9.5 

17.9 

2.1 

6.1 

6.7 

9.2 

9.7 

81.0 

21 

024 

682 

-0  046 

6  436 

12.5 

16.0 

8.4 

16.0 

2.0 

5.8 

6.3 

8.8 

8.7 

81.0 

22 

026 

684 

-0  016 

6  456 

13.1 

16.8 

8.8 

16.7 

2.1 

5.9 

6.4 

8.6 

9.1 

81.5 

28 

027 

685 

0006 

6466 

13.8 

17.7 

9.2 

17.4 

2.1 

6.0 

6.6 

9.0 

9.5 

81.5 

24 

080 

6  88 

0036 

6  496 

14.0 

17.9 

9.4 

17. 7 

2.1 

6.1 

6.7 

9.1 

9.6 

81.5 

25 

046 

656 

0  196 

7066 

14.5 

18.6 

9.7 

18.3 

2.2 

6.2 

6.8 

9.4 

9.9 

81.5 

26 

025 

688 

-0  036 

6  496 

12.6 

16.1 

8.4 

16.1 

2.0 

5.8 

6.8 

8.3 

8.8 

81.5 

27 

0  17 

682 

-0  106 

6436 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

81.5 

28 

020 

684 

-0  076 

6  456 

18.3 

17.0 

8.9 

16.9 

2.1 

5.9 

6.5 

8.7 

9.1 

81.5 

29 

024 

6  80 

-0  046 

6  416 

12.6 

16.1 

8.4 

16.1 

2.0 

5.8 

6.3 

8.3 

8.8 

81.5 

30 

028 

6  81 

0006 

6  426 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 

6.4 

8.5 

8.9 

82.0 

81 

080 

682 

0046 

6  446 

14.6 

18.7 

9.8 

18.4 

2.2 

6.2 

6.8 

9.5 

10.0 

32.0 

82 

027 

6  40 

0  146 

6  546 

14.1 

18.1 

9.6 

17.5 

2.8 

6.8 

6.9 

8.7 

9.8 

82.0 

88 

006 

6  19 

-0  286 

6  326 

8.5 

10.9 

5.8 

11.4 

1.7 

4.8 

.  •  ^m  .... 

5.2 

5.9 

6.3 

80.0 

34 

0  12 

622 

-0  186 

6  346 

11.1 

14.2 

7.5 

14.4 

1.9 

5.4 

5.9 

7.5 

7.9 

80.0 

85 

0  16 

625 

-0  146 

6  376 

11.4 

14.6 

7.8 

14.7 

1.9 

5.5 

6.0 

7.6 

8.1 

80.5 

36 

0  21 

629 

-0  096 

6  406 

11.6 

14.8 

7.9 

15.0 

1.9 

5.6 

6.1 

7.8 

8.2 

31.0 

87 

046 

654 

0  156 

7  066 

10.6 

13.6 

7.2 

13.8 

1.9 

5.8 

5.8 

7.2 

7.6 

81.0 

38 

158 

8  15 

1  246 

8  286 

8.9 

11.4 

6.1 

11.9 

1.7 

4.9 

5.8 

6.2 

6.5 

81.0 

89 

025 

6  37 

-0  056 

6  486 

11.9 

15.2 

8.1 

15.8 

2.0 

5.6 

6.1 

7.9 

8.4 

81.0 

40 

006 

6  18 

-0  806 

6  346 

9.8 

12.6 

6.6 

13.3 

2.3 

4.9 

5.4 

6.8 

7.4 

29.0 

41 

027 

6  38 

-0  096 

6  546 

10.4 

13.4 

7.0 

14.2 

2.8 

5.0 

5.5 

6.8 

7.7 

29.5 

42 

008 

6  12 

-0  276 

6  266 

8.7 

11.1 

6.8 

11.2 

2.1 

4.2 

804 

4.7 

5.8 

6.1 

29.5 

43 

005 

6  17 

-0  816 

6  316 

7.6 

9.7 

6.2 

10.3 

1.6 

4.5 

4.9 

5.3 

5.7 

80.0 

44 

007 

6  18 

-0296 

6  346 

7.7 

9.9 

5.2 

10.5 

2.1 

4.5 

802 

4.9 

5.4 

5.8 

80.0 

45 

0  19 

627 

-0  116 

6  396 

11.6 

14.8 

7.9 

15.0 

1.9 

5.6 

6.1 

7.7 

8.2 

30.5 

46 

030 

6  40 

0  016 

6  516 

12.0 

15.4 

8.2 

15.4 

2.0 

5.6 

6.2 

8.0 

8.4 

80.5 

47 

0  31 

6  43 

0  026 

6  .•>46 

12.4 

15.9 

8.4 

15.9 

2.0 

5.7 

6.3 

8.2 

8.7 

30.5 

48 

022 

634 

-0  096 

6  466 

10.0 

12.8 

6.7 

13.2 

1.8 

5.2 

5.6 

6.8 

7.2 

30.5 

49 

0  25 

6  41 

-0  046 

6  536 

10.6 

13.8 

6.9 

13.4 

2.2 

5.0 

8  15 

5.3 

7.0 

7.3 

30.5 

50 

0  17 

6  21 

-0  186 

6  STib 

8.0 

10.2 

5.4 

10.8 

1.6 

4.6 

5.0 

5.6 

6.0 

30.5 

51 

Oil 

6  17 

-0  2o6 

6  316 

7.8 

10.0 

5.3 

10.5 

1.6 

4.5 

5.0 

5.5 

5.8 

30.5 

52 

086 

6  46 

0  336 

7086 

12.8 

16.8 

7.2 

18.0 

3.2 

5.2 

6.1 

8.4 

10.2 

81.0 

1  53 

0  29 

6  42 

0  046 

6  r^il) 

12.8 

16.5 

8.4 

15.5 

2.3 

5.1 

8  i6 

5.5 

8.2 

8.4 

31.0 

54 

12  05 

6  47 

11  56a 

6  596 

9.6 

12.6 

6.3 

11.3 

2.4 

4.0 

4.7 

6.2 

7.8 

81.0 

55 

12  10 

558 

11  38a 

6  116 

7.9 

10.0 

5.3 

10.1 

1.6 

4.1 

4.4 

5.3 

5.6 

81.0 

56 

0  18 

6  26 

0606 

6  416  ' 

8.7 

11.0 

5.9 

11.3 

2.2 

4.5 

4.9 

5.9 

6.2 

31.0 

404 


TABLE  3.— TIDAL  DIFFERENCES 


$21 


1 

2 
8 


4 

6 
6 

7 

8 

9 

10 

11 
12 
18 
14 

15 
16 
17 

18 

19 


20 
21 
22 
28 
24 

25 
26 
27 
28 


29 
SO 
31 
82 
83 

84 
86 
86 
87 
88 
39 


40 
41 
42 
48 


44 
45 

46 
47 
48 
49 
50 

51 
62 
53 
54 
55 
56 


57 
58 
59 
60 
61 
62 
63 


Station. 


NORTH  AMERICA  (West 
Coast)  — CoDtinued. 

ALASKA— ^iontinued. 

Outer  coati. 

Port  Mulgrave,  Yakutat  Bay 

Icy  Bay 

Controller  Bay,  Wingham  Island. 


Copper  R.  Delta,  Kokinhenlc  I 

Copper  R.  Delta,  Pete  Dahl  Slough. 
Eyak  River  Entrance 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North. 

o     * 

59  84 

59  65 

60  06 


60  18 
60  29 
60  28 


Prince  WiUiam  Sound. 

Orca  Inlet  (Cape  WhiUhed) 60  27 

Orca 60  35 

Windy  Bay,  Hawkins  Island <  60  84 

Johnstone  Point !  60  29 


Port  Etches.... 
Banning  Bay.. 
Discovery  Bay. 
Smith  Island . . 


60  19 

59  57 

60  14 
60  31 

Snug  Comer  Cove 60  44 


Rocky  Point. 

Jack  Bay 

Valdes 


Resurr&Aion  Bay. 


Seward 

Cook  Inlet 

Port  Chatham 

Port  Graham 

Seldo via,  Kachemak  Bay 

Chinulna  Pt.,  Kenal  River  Ent 
East  Foreland 


Fire  Island 

Sunrise,  Tumagain  Arm 

KnikArm 

Iliamna  Bay 


Kodiak  and  AJognak  Idands. 

Danger  Bay,  Marmot  Bay 

Fox  Bay,  Whale  Island 

Kizhuyak  Bay 

Uzinki  Point.  Spnice  Island — 
KoDiAK,  Kodiak  Harbor 


Lazy  Bay,  AlitakBay 

Uyak,  Uyak  Bay,  Shelikof  Strait. 

Uganik  Passage 

Onion  Bay,  Kupreanof  Strait 

Dry  Spruce  I..  Kupreanof  Strait.. 
Alimvoak  Bay,  Shelikof  Strait . . . 

Alaska  Peninsula. 

Katmai  Bay,  Shelikof  Strait 

Anchorage  Bay 

Shumagin  Islands,  Simeonof  I  . . . 
Zacharefskaia  Bay,  Unga  Strait.. 

Sannak  Islanda. 


Peterson  Bay 

Acherk  Harbor 

Aleutian  Islands. 

Ikatan  Bay,  Unimak  Island 

Tigalda  Bay,  Tigalda  Island 

Unalga  Bay,  Unalga  Island 

Dutch  Harbor,  Unaloj^ka  Island. 
Uiuliuk,  Unalaska  Island 


Kashega  Bay,  Unalaska  Island. 

Eagle  Bay,  Unalaska  Island 

Idak  Cove,  Umnak  Island 

Adak  Island 

Kiska  Harbor,  Kiska  Island 

Attu  Island 


Bering  Sea. 
St.  Paul  Island,  Pribilof  Islands....   57  OS 

Clark  Pt.,  Nushagak  Bay 58  61 

Goodnews  Bay 59  02 

Kuskok wim  Bay 59  40 

Nunivak  Island 60  04 

St.  Matthew  Island ,  60  20 

St.  Lawrence  Island i  63  20 


60  67 

61  02 
6107 

60  06 


69  13 
59  21 

59  27 

60  81 

60  44 

61  09 

60  63 

61  14 
59  86 


68  07 
57  68 
67  49 
67  66 
57  47 

66  63 

67  88 

57  48 

58  03 

57  67 

58  10 


58  06 
56  18 

54  55 

55  21 


54  23 
64  29 


54  46 
54  07 
54  00 
53  54 
53  53 

53  28 
53  28 
53  27 
51  49 

51  59 

52  56 


Longitude. 


I     I 
Arc.  I  Time.  I 


139  46 
141  18 

144  48 


West, 
h.  fit. 
9  19 
925 
9  39 


145  03 

146  24 
146  40 


145  60 
145  40 

145  66 

146  32 

146  40 

147  38 
147  40 
147  18 

146  86 
146  42 
146  85 
146  13 

149  26 

161  44 
151  60 
151  38 
151  18 
151  20 

160  16 
149  26 
149  66 
158  37 


152  33 
152  46 
152  54 
152  82 

152  24 

154  15 
164  00 

153  17 
163  13 
153  02 
152  57 


154  49 

158  23 

159  16 

160  39 


162  38 
162  48 


163  20 

164  59 
166  10 
166  32 

166  32 

167  06 

166  54 

167  42 
176  52 
182  27 
186  48 


170  18 
158  82 
161  45 
161  60 
167  15  I 


9  40 
9  42 
9  43 


943 
9  43 
9  44 
9  46 

9  47 
9  61 
9  61 
9  49 

9  46 
9  47 
946 
9  45 

968 

10  07 
10  07 
10  07 
10  05 
10  05 

10  01 

9  68 

10  00 

10  14 


10  10 
10  11 
10  12 
10  10 
10  10 

10  17 
10  16 
10  13 
10  18 
10  12 
10  12 


10  19 
10  34 
10  87 
10  48 


10  61 
10  51 

10  63 

11  00 
11  06 
11  06 
11  06 

11  08 
11  08 
11  11 

11  47 

12  10 
12  27 


11  21 
10  84 

10  47 

10  47 

11  09 


172  25  I  11  30 
170  00  i  11  20 


Name. 


Sitka 
Sitka 
Sitka 


Kodiak. 
Kodiak. 
Kodiak. 


KodUk. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 


Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak . 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak , 


Page. 


Tidal  differences. 


Kodiak 

St.  Michael 

Galveston 

Port  Townsend . . . 
PortTownsend... 

St.  Michael 

PortTownsend... 

St.  Michael 

PortTownsend... 
PortTownsend... 
PortTownsend... 

Port  Townsend. . . 

Sitka 

Sitka 

Sitka 

Sitka 

Port  Townsend . . . 
Port  Townsend. . . 


169 
169 
169 


178 
178 
173 

178 
173 
178 

173 

173 
173 
173 
173 

178 
173 
173 
173 

178 

173 
173 
173 
173 
178 

178 
173 
178 
173 

178 
178 
173 
173 
178 

173  I 

173 

178 

173 

173 

173 


173 
173 
173 
173 


173 
173 


173 
177 
129 
165 
165 

177 
Ift") 
177 
16'i 
165 
165 


165 
169 
169 
169 
169 
165 
165 


Time. 


HW. 


LW. 


Height. 


HW.  '  LW. 


Time  meridian, 
136°  W. 


h.  m, 
+  0  47 
+  0  49 
+  0  27 


k.  TO. 

+  043 
+  060 
+  027 


Time  meridian, 
150PW. 


-032 
-033 
-026 


0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 


40 
39 
48 

48 

60 
48 
46 
46 

48 
46 
47 
47 


-048 


+ 

+ 
+ 
+ 
+ 


0 
0 
0 
2 
8 


04 
25 
26 
19 
03 


+  4  49 
+  7  01 
+  5  18 
+  088 


+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 


002 
007 
006 
003 
000 


0 
0 
0 
0 
0 
0 


02 
10 
19 
27 
28 
13 


+  034 
+  0  11 
+  0  40 
+  0  67 


+  0  12 
-007 
+  0  18 

-  0  14 
-043 

-  0  46 

-  0  48 

-  0  43 
-0  49 
-0  48 
-0  49 

-0  51 
-0  49 
-048 
-045 

-044 


+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 
+ 


0 
0 
0 
0 
0 
0 


14 
24 
26 
24 
37 
26 


+  039 
+  0  11 
+  0  46 
+  1  06 


Time  meridian, 
16S°  W. 


-045 
-  0  47 


-0  24 
-  6  63 
+11  56 
+  0  06 
+  0  04 


7 
2 
7 
1 
0 
0 


12 
67 
07 
29 
33 
88 


-  0 

-  0 


31 
25 


-  0  16 

-  7  35 
+11  82 
+  029 
+  027 


7 
2 


82 
47 


-  6  16 


+ 


1 
0 
1 


09 
13 
03 


+ 
+ 


+ 
+ 


0  46 
0  29 
6  27 
17 
69 
19 
03 


6 
4 
1 
2 


+  1  13 
-11  85 
+  6  12 
+  6  22 
-  5  18 
+  1  54 
+  2  83 


Mean  Ixneer 
Low  Water. 


000 
0  19 
026 
2  43 
322 


+  6  18 
+  720 
+  602 
+  0  40 

—  0  05 
+  0  10 
+  009 
+  002 
000 


/ea. 

-  0.3 

-  0.4 

-  0.8 


-  6.8 
+  LO 
+  LO 

+  8.2 
+  3.3 
+  3.1 
+  2.9 

+  2.1 
+  2.6 
+  2.6 

+  2.7 

+  2.8 
+  2.9 
+  8.2 
+  8.1 

+  L6 

+  6.8 

+  7.5 
+  8.8 
+11.7 
+1L9 

+18.8 
+29.8 
+22.9 
+  6.4 


+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 


0.8 
1.2 
0.7 
0.8 
0.0 

2.8 
4.9 
5.8 
6.8 
4.9 
6.6 


+  0.6 

-  0.6 

-  1.3 

-  0.8 


2.5 
L6 


2.4 
0.6 
2.4 
6.7 
6.2 

0.2 
4.8 
0.4 
5.9 
7.8 
6.9 


6.6 
8.5 
8.9 
8.5 
6.6 
6.3 
7.7 


/eeL 
0.0 
0.0 

-0.8 


-L4 
+0.2 
-0.3 


+0.3 
+0.3 
+0.8 
+0.4 

0.0 
+0.3 
+0.3 
+0.8 

+0.2 
+0.2 
+0.3 
+0.3 

+0.1 


0.0 
0.0 
0.0 
0.0 
0.0 

+0.2 
+0.3 
+0.3 
+0.4 
+0.4 
+0.4 


0.0 
-0.2 
-0.1 

0.0 


+0.8 
-8.0 
-0.2 
-3.6 
-4.1 
-8.8 


-8.6 
+L0 
+L2 

+1.1 
-0.9 
-3.6 
-3.9 


Ratio 

of 
ranges. 


0.96 
0.94 
1.00 


0.86 
1.12 
1.19 


1.42* 
L43 
1.41 
1.36 

1-29 
1.33 
1.33  { 
1.34 

LS7 
1.38 
1.41 

1-21 


+0.1 

1.75 

0.0 

2.09 

+0.3 

2.23 

+0.9 

2.67 

+0.8 

2.61 

+L0 

3.54 

+L2 

5.07 

+1.0 

4.17 

0.0 

1.78 

1.04 
1.17 
1.10 
1.04 
1.00 

1.38 

1.67 
1.72 
1.71 
1.65 
L74 

1.07 
0.96 
O.M 
0.91 


+0.1 
+0.2 

0.64 
0.74 

+0.2 
+0.4 
0.0 
-8.6 
-3.4 

0.66 
0.76 
2.67 
0.39 
0.45 

0.93 
0-75 
0.93 
0.55 
0.37 
0.59 


0.41 
1.97 
1.35 
l.Sl 
0.39 
0.47 
0.26 


AND  TIDAL  CONSTANTS. 


405 


• 

hi 

Interval. 

Range  of  tide. 

1 

1 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of - 

Varia- 
tion of 

1 

2: 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

the  com- 
pass. 

HWI. 

LWI. 

HHWI. 

LLWI. 

East. 

h.  911. 

h.  m. 

h,  m. 

h.  m. 

Jtet, 

feet. 

feet. 

feet 

fed. 

feet. 

h.  m. 

fett. 

feet. 

feeL 

0 

1 

006 

6  13 

-  0025 

6  576 

7.4 

9.5 

5.0 

10.1 

1.6 

4.4 

4.8 

5.2 

5.6 

31.0 

2 

030 

642 

-  0066 

6566 

7.8 

9.4 

4.9 

10.0 

1.6 

4.4 

4.8 

5.2 

5.5 

80.0 

3 

12  20 

606 

12  16a 

7026 

7.7 

10.0 

4.5 

11.4 

8.2 

4.1 

5.2 

5.1 

5.9 

29.0 

4 

0  14 

6  42 

0  016 

7  196 

2.5 

3.0 

1.8 

8.8 

1.5 

0.5 

11  29 

1.5 

1.2 

1.4 

28.5 

5 

Oil 

645 

12  046 

7046 

7.7 

9.7 

5.4 

10.7 

2.9 

4.3 

8  49 

4.9 

5.4 

5.6 

28.5 

6 

0  18 

704 

—  0536 

7  176 

8.2 

10.6 

5.4 

11.5 

2.9 

4.3 

4.9 

6.1 

5.7 

28.5 

7 

004 

686 

12  00a 

6  516 

9.8 

12.8 

6.3 

12.6 

2.9 

4.7 

828 

5.2 

6.5 

6.7 

28.5 

8 

005 

607 

12  01a 

6  246 

9.9 

12.9 

6.3 

12.7 

2.7 

4.4 

8  22 

5.1 

6.5 

6.7 

28.5 

9 

12  20 

601 

1162a 

6206 

9.7 

12.6 

6.3 

12.4 

2.4 

4.5 

800 

5.0 

6.4 

6.7 

28.5 

10 

12  18 

6  04 

11  49a 

6206 

9.4 

12.8 

6.0 

12.1 

2.4 

4.5 

5.0 

6.4 

6.6 

28.0 

11 

12  15 

603 

11  46a 

6  196 

9.0 

11.7 

5.7 

11.5 

2.9 

4.5 

5.1 

5.8 

6.3 

28.0 

12 

12  13 

553 

11  44a 

6096 

9.2 

12.0 

5.9 

11.8 

2.3 

4.5 

5.0 

6.2 

6.4 

27.0 

13 

12  15 

5  51 

11  46a 

6  lOb 

9.2 

12.0 

5.9 

11.8 

2.3 

4.5 

5.0 

6.2 

6.5 

27.5 

14 

12  17 

555 

11  48a 

6  116 

9.3 

12.0 

5.9 

11.8 

2.3 

4.5 

5.0 

6.2 

6.5 

28.0 

16 

12  18 

556 

11  49a 

6  126 

9.5 

12.3 

6.1 

12.1 

2.4 

4.7 

5.1 

6.2 

6.6 

28.5 

16 

12  19 

5  57 

11  50a 

6  136 

9.6 

12.4 

6.1 

12.4 

2.5 

4.7 

5.3 

6.3 

6.7 

28.5 

17 

12  19 

559 

11  50a 

6  106 

9.8 

12.7 

6.2 

12.7 

2.6 

4.7 

5.4 

6.5 

6.8 

28.5 

18 

12  20 

603 

11  51a 

6206 

9.7 

12.5 

6.2 

12.6 

2.6 

4.7 

7  59 

5.4 

6.4 

6.8 

28.5 

19 

12  05 

550 

11  37a 

6  026 

8.4 

10.9 

5.4 

10.7 

2.6 

4.3 

4.8 

5.6 

6.3 

26.5 

20 

024 

626 

0036 

6  546 

12.1 

15.7 

7.9 

15.1 

2.7 

4.2 

5.0 

7.5 

7.9 

25.0 

21 

0  45 

6  46 

0256 

7  146 

14.4 

18.7 

9.4 

17.2 

2.7 

4.6 



5.8 

8.6 

9.1 

25.0 

22 

046 

6  52 

0  266 

7206 

15.4 

20.0 

10.0 

18.6 

2.7 

4.7 

•    ••■•■•a 

5.4 

9.3 

9.8 

25.0 

23 

2  41 

9  11 

2  206 

9  406 

17.7 

23.1 

11.6 

21.7 

2.7 

4.9 

•    •■■    ••■• 

5.6 

11. 1 

11.4 

26.0 

24 

825 

950 

3056 

10  206 

18.0 

23.4 

11.7 

22.0 

2.7 

5.2 

5.9 

11.2 

11.6 

26.0 

25 

5  15 

11  50 

4506 

12  106 

24.4 

31.7 

15.9 

28.7 

2.8 

6.5 

7.1 

14.6 

15.2 

27.0 

26 

7  30 

130 

7  006 

1  50a 

36.0 

45.5 

22.8 

40.0 

3.0 

7.0 

•    .•••.«. 

7.6 

20.0 

21.0 

27.0 

27 

545 

0  10 

5  206 

0  30a 

28.8 

37.4 

18.7 

33.2 

2.9 

7.0 

7.6 

16.8 

17.6 

27.0 

28 

0  51 

6  59 

0256 

7  206 

12.3 

16.0 

8.0 

15.2 

2.7 

4.2 

5.0 

7.5 

8.0 

24.0 

29 

0  15 

6  18 

-  0  186 

6  416 

7.2 

9.3 

4.7 

10.1 

2.7 

3.6 

4.5 

4.9 

5.3 

24.0 

SO 

028 

6  32 

-  0  106 

6556 

8.1 

10.5 

5.3 

11.1 

2.8 

3.6 

4.6 

5.4 

5.8 

24.0 

31 

0  21 

6  80 

-  0  126 

6  536 

7.6 

9.8 

5.6 

10.6 

2.8 

3.6 

4.6 

5.1 

5.5 

24.0 

.  32 

0  20 

6  25 

-  0  136 

6  486 

7.2 

9.3 

4.7 

10.1 

2.8 

3.6  ' 

4.6 

4.9 

5.2 

24.0 

33 

0  17 

623 

-  0  166 

6  466 

6.9 

8.9 

4.5 

9.7 

2.7 

3.  ti  1      8  &1 

4.5 

4.8 

5.0 

24.0 

&I 

008 

6  30 

-  0226 

6  506 

9.5 

12.2 

6.1 

12.6 

2.8 

4.4  ! 

5.2 

6.3 

6.7 

23.0 

35 

0  21 

6  41 

-  0  096 

7006 

11.5 

14.8 

7.5 

15.0 

2.9 

4.7    

5.5 

7.4 

7.9 

23.0 

36 

033 

6  46 

0  036 

7  aV) 

11.9 

15.3 

7.7 

16.5 

2.9 

4.8  ! 

5.6 

7.6 

8.2 

23.0 

37 

0  41 

6  44 

0  116 

7  046 

11.8 

15.2 

7.7 

15.2 

2.9 

4.8 

5.6 

7.6 

8.1 

23.0 

38 

043 

6  58 

0  136 

7  186 

11.4 

14.7 

7.4 

14.7 

2.9 

4.7 

5.5 

7.4 

7.8 

23.0 

39 

028 

6  46 

-  0026 

7  066 

12.0 

15.4 

7.8 

15.3 

2.9 

4.8 

5.6 

7.7 

8.1 

23.0 

40 

0  40 

653 

0  116 

7  146 

7.4 

9.6 

4.8 

10.2 

2.8 

3.7 

4.7 

5.0 

5.2 

23.0 

41 

003 

609 

-  0  306 

6  326 

6.6 

8.5 

4.3 

9.3 

2.6 

3.5 

4.4 

4.4 

4.6 

21.5 

42 

029 

6  40 

-  0  046 

7  036 

6.8 

7.6 

3.8 

8.3 

2.4 

3.3 

4.2 

4.1 

4.3 

20.0 

43 

0  40 

6  55 

0096 

7  176 

6.3 

8.2 

4.1 

8.8 

2.5 

3.4 

4.3 

4.4 

4.6 

20.0 

44 

12  13 

6  10 

11  15a 

6  306 

4.4 

6.7 

2.8 

7.0 

1.8 

4.1 

7  34 

4.4 

3.6 

4.0 

18.5 

•  45 

12  11 

6  16 

11  17a 

6  356 

5.1 

6.6 

3.3 

7.9 

1.9 

4.4 

4.7 

4.1 

4.5 

18.5 

46 

007 

6  23 

—  0  516 

6  436 

4.5 

5.9 

2.9 

7.1 

1.8 

1 
4.1    

4.5 

3.7 

4.1 

18.5 

1  47 

2  08 
[3  28 

3  51 

8  04 

8  56 

10  00 

0  086 
6  30a 

1  4:?6 

8  5W; 

9  136 
10  026 

0.9 

[1. 3 

2.0 

1.4 
1.5 
2.2 

0. 2] 

1.0 

1.9 

3.5 
4.0 
4.3 

9  35 

9  32 

10  02 

3.5 
3.6 
3.6 

1.2 
1.8 
2.3 

1.7 
2.5 
2.7 

17.5 

48 

. 

17.0 
17.0 

49 

0.4 

3.7 

50 

350 

9  58 

1  446 

10  006 

2.3 

2.9 

1.5 

4.9 

0.5 

4.0  ' 

3.9 

2.6 

3.0 

17.0 

51 

[3  12] 
0  47 

[9  27] 
6  42 

0  236 

9  326 

[1.5] 
3.8 

'\f 

[1.2] 
2.9 

4.3 

9  34 

3.8 

1.9 

2.7 

16.6 

52 

—  0  366 

7  t)2b 

6.8 

1.1 

5.0    

5.1 

3.7 

4.0 

16.5 

53 

[11  22] 

[9  37] 

12  09a 

10  046 

[3.7] 

[4.2] 

[3.2] 

4.3 

4.2 

1.0 

2.2 

16.0 

5-1 

135 

7  40 

—  0  216 

8  296 

2.8 

3.5 

2.1 

5.4 

1.2 

3.8    

4.0 

2.7 

3.3 

11.0 

55 

2  07 

8  12 

0  116 

9  016 

1.9 

2.5 

1.4 

4.0 

1.4 

2.7    

3.0 

1.7 

2.3 

8.0 

56 

300 

9  10 

1  306 

9  AOf) 

3.0 

3.8 

2.2 

5.1 

1.1 

3.1    

3.3 

2.5 

3.1 

6.0 

57 

4  17 

10  29 

6  15a 

10  376 

2.1 

2.7 

1.4 

1        4.0 

0.6 

3.5    

3.6 

2.3 

2.8 

16.0 

58 

1  00 

7  82 

2  406 

7  43a 

15.2 

19.6 

9.9 

20.9 

4.2 

7.8  i 

8.9 

10.2 

11.3 

21.6 

59 

6  15 

0  15 

7  38a 

0  21a 

10.4 

13.5 

6.9 

15.8 

3.4 

7.7  ' 

8.4 

7.9 

9.0 

20.0 

60 

625 

0  25 

7  18a 

0  '2*Mi 

10.1 

13.0 

6.8 

14.2 

2.3 

7.7    

8.0 

7.7 

8.5 

20.0 

61 

7  20 

0  47 

7  10a 

0  526 

3.0 

3.9 

'       2.1 

5.6 

1.5 

1.6    

2.2 

2.1 

2.8 

18.0 

62 

4  40 

11  00 

6  27a 

11  0S6 

2.4 

3.1 

1.6 

4.4 

0.6 

3.7    

3.8 

2.5 

3.0 

15.5 

63 

5  35 

11  50 

8  Ola 

12  016 

1.3 

1.7 

0.9 

2.8 

0.5 

2.7    

1 

2.8 

1.6 

2.0 

17.0 

406 


TABLE  3.— TIDAL  DIFFERENCES. 


h 
iJ 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 


11 


12 
13 


14 


16 
16 
17 
18 
19 


20 
21 


22 
23 
24 
25 
26 


27 
28 
29 
SO 
31 
32 


83 
34 
85 


36 
37 
38 
39 

40 
41 
42 
43 


Station. 


NORTH  AMERICA  (West 
Coast)— Continued. 

ALABKAx-continued. 

Norton  Sound,  BeHng  Sea.  ^'^=>^- 

O      I 

Cape  Dyer 61  49 

Krlpnlyuk 62  20 

Yukon  R.,  Delta.  Kwlklok  Pass....'  62  37 
Yukon  R.,  Delta,  Kwikpak  Pass  ...|  68  00 
Yukon  R.,  Delta,  Apoon  Pass 63  05 


Geographic  position. 


Lati- 
tude. 


Pitmiktalik 

St.  Mich akl 

North  Bay,  Stuart  Island 

Golofnin  Bay 

Nome i  64 


Bering  Sea— Continued. 
Port  Clarence 


ArcUc  Ocean. 

ChamisBo  Island,  Kotxebue  Sound 
Poi  n  t  Barrow 


ASIA  (East  Coabt). 

BIBEBIA. 

Arctic  Ocean. 

PitlekaJ 

Bering  Sea— Continued. 

St.  Lawrence  Bay 

Plover  Bay 

Anadir  Bay 

Cape  Oliutorsk 

Nikolski,  Komandorski  Ids ... 

KamchaUta. 

PetropavloYsk,  Avatcha  Bay . . 
Cape  Lopatka,  Kuril  Strait — 

Okhotsk  Sea. 

TigW  River  Entr.,  Kamchatka 

Gighiga  River  Entrance 

Port  Alan 

Amur  River  Entrance 

North  Bay,  Sakhalin  Island... 

Siberia,  Pacific  Ocean. 

Castries  Bay 

Dui  Road,  Sakhalin  Island. . . , 

Barracouta  Harbor 

Aniwa  Bay,  Sakhalin  Island . 

OlgaBay 

Vladivostok 

JAPAN. 

Northeati  IUand». 


63  16 
63  29 

63  87 

64  32 
80 


65  13 


66  15 
71  18 


Shakotan 

Taraku  Sima . 
Shuisho  Sima. 


67  08 


65  88 
64  22 
64  43 
59  55 
55  11 


58  00 
50  45 


58  01 
62  00 
56  25 
52  56 
5-120 


51  26 
50  50 
49  02 
46  29 
43  42 
43  07 


Hokushu  Island. 


SoyaSaki 

NoUsuke  Harbor. 
Nemoro 


43  52 
43  38 
43  27 


4.')  31 
43  33 
43  20 


Akkeshi I  48  02 

Kushiro 43  00 

Mororan,  Endermo  Harbor 42  20 

Hakodate,  Tsugar  Strait !  41  48 

Otaru,  Sea  of  Japan i  43  12 


Longitude. 


Arc. 


Time. 


166  05 
165  19 
164  51 
164  45 
163  82 


West. 

A.m. 
11  04 
11  01 
10  59 
10  59 
10  54 


162  84 
162  02 

162  80 

163  00 
165  26 


166  24 


161  45 
156  40 


10  50 
10  48 
10  50 

10  52 

11  02 


11  06 


10  47 
10  27 


EatL 


186  30 


189  00 
186  88 
178  20 
170  21 
166  01 


158  43 
166  60 


158  10 
160  40 
138  80 

141  15 

142  85 


140  52 

142  06 
140  19 

143  18 
135  12 
131  54 


146  49 
146  20 
145  52 


141  54 
145  18 
145  35 
144  51 

144  22 
141  07 
140  42 
140  54 


12  26 


12  36 
12  27 
11  53 
11  21 
11  04 


10  85 
10  27 


10  88 

10  43 

9  14 

9  25 

9  80 


923 
928 
9  21 
9  83 
9  01 
8  48 


9  47 
9  45 
9  43 


9  28 
9  41 
9  42 
9  39 

9  37 
9  24 
9  23 
9  24 


Standard  port  for 
reference. 


Name. 


KodUk.... 
KodUk.... 
Kodiak.... 
KodUk.... 
St.  Michael 

St.  Michael 
St.  Michael 
St.  Michael 
St.  Michael 
St.  Michael 

KodUk.... 

Bombay . . . 
Baltimore . 


Baltimore 

BatavU... 
Batavia... 
Batavia. . . 

Aden 

Aden 

Aden 

Aden 


Aden 
Aden 
Aden 
Aden 
Aden 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Aden 

Port  Townsend. 
Port  Townsend. 


Page. 


Tidal  difTerences. 


Aden 

Yokohama 

Aden 

Aden 

Aden 

Aden 

Aden 

Port  Townsend 

Aden 

Aden 

Port  Townsend 


178 
178 
178 
173 
177 

177 
177 
177 
177 
177 


173 


261 
97 


97 


209 
209 
209 
269 
269 


269 
269 


209 
269 
269 

Hani 

269 


165 
165 
165 
269 
165 
165 


269 
181 
269 


Time. 


HW. 


LW. 


Time  meridian, 


h.fn. 
■  0  44 


+ 
+ 


+ 

+ 


0 
2 
2 
1 

1 
0 
0 
1 

4 


28 
41 
18 
18 

02 
00 
22 
20 
50 


+  558 


+  5  89 
+  4  85 


+ 
+ 
+ 


h.fn. 
087 
040 
4  18 
328 
1  42 


+ 
+ 


01 
00 
16 
16 
06 


+  7  10 


-601 
+  406 


Local  time. 
-  6  57     -  7  80 


+  726 
+  6  48 
-If  1  ^l 
+10  20 

+  7  61 


+  7  62 
+  8  17 


■11 

•  7 
-  7 


50 
23 
50 

8  41 

9  06 


-6  15 


-  6 

-  7 


20 
10 


+12  24 


-  3 

-  1 


89 
45 


+  632 
+  6  57 
+  628 
+10  21 
+  787 


+  758 
+  8  16 


-11  57 

-  7  07 

-  6  44 

-  880 

-  9  07 


-  5 

-  5 

-  6 
+13 

-  3 

-  1 


40 
45 
40 
13 
09 
15 


Time  meridian^ 
ISBPE, 


+  7  10 
-220 
+  7  29 


269  -10  24 

269  +  8  S3 

269  +  7  15 

269  +  7  26 

165  -  1  84 

269  +  7  82 

269  +  7  41 
165  ,  -  1  09 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feeL 

-  2.4 

-  8.9 

-  6.8 

-  6.2 
f  0.2 

f  0.4 
0.0 

-  0.2 

-  0.2 

-  1.6 


-  6.9 


6.8 
0.8 


-  LO 


1  + 
1  + 
i  + 


+  708 
-  2  12 

+  727 


-10  25 

+  834 
+  7  14 
+  724 

-  1  07 
+  7  81 
+  7  47 
-042 


1.1 
1.2 
6.2 
0.0 
0.4 


0.6 
0.2 


+11.4 
fl2.6 
+  8.3 
+  0.1 
-  0.1 


4.1 
5.0 
7.1 
1.6 
7.3 
7.9 


feet. 
-0.6 
-0.7 
-L2 
-LO 
0.0 

0.0 

0.0 

+0.2 

+0.2 

+1.0 


Ratio 
of 


-0.4 
-1.4 

+0.4 
+0.4 


+0.4 
+0.4 


+L4 
+L4 
+0.7 
+0.8 
+0.4 


-8.7 
-8.8 
-4.0 
+0.2 
-4.1 
-4.2 


0.75 
0.55 
0.20 
0.26 
1.04 

1.09 
1.00 
0.89 
0.98 
a46 


-LO 

0.14 

-LO 
0.0 

0.45 
0.33 

0.0 

a2S 

-0.8 

1.50 

1.57 
3.75 
0.91 
0.97 


L06 
0.94 


8.78 
4.12 
1.71 
0.94 
0.86 


0.92 
a  76 
0.89 
0.612 
0.37 
0.27 


Mean  Low 

Water  Springe^ 


2.0 
L8 
L4 


+  0.1 

-  LO 

-  2.4 

-  L6 


7.7 
LI 
1.6 
0.5 


0.8 

-0.2 

0.1 


0.52 
0.55 
a65 


0.0 
-0.8 
-0.8 
-0.2 

1.02 
0.80 
0.42 
0.62 

-4.5 

-ai 

-0.2 
-4.8 

0.37 
0.72 
0.61 
0.06 

AND  TIDAL  CONSTANTS. 


407 


1 

'     Interval. 

Bange  of  tide. 

Tropic  dlnmal 
inequality. 

Diumal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
tion of 
the  com- 
pan. 

Mean. 

Tropic. 

Mean 
(Mn). 

W 

Neap 
(Npf. 

Great 
tropic 
(Qc). 

UWQ. 

LWQ. 

• 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predio- 
tlona 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

• 

EatL 

1 

2 
8 

4 
5 

12  00 
050 
806 
242 

[6  50] 

[7  10] 
8  07 
7  60 
[11  19 

[2  05] 

6  10 

A.  fit. 
550 
7  10 

10  50 
955 

[100] 

n  4.M 

n.  9n. 

11  25a 
0065 
1  595 
1  486 
5  605 

6  156 

7  416 
11  896 
10  896 

2  80a 

SeeL 
5.2 
8.8 
1.4 
1.8 
[1.2] 

rial 

4.9 

1.8 

2.8 

[1.0] 

nil 

JeeL 
8.4 
2.5 
0.9 
1.2 
[1.1] 

ri.2i 

feeL 
7.4 
5.8 
2.4 
8.1 
4.8 

fed, 
2.3 
2.0 
1.2 
1.8 

feet. 
3.1 
2.7 
1.6 
1.8 

A.  m. 

feet 
3.9 
8.8 
2.0 
2.8 
4.6 

feet. 
3.8 
2.5 
0.8 
1.2 
1.4 

feet, 
8.8 
8.0 
1.8 
1.6 
2.1 

o 

19.0 
19.0 
20.0 
20.5 
20.5 

6 
7 
8 
9 
10 

11 

6  105 

7  146 
6506 
8806 

11  506 

5296 

8  15a 
4  18a 
400a 
680a 

9  10a 

1  14a 

5.0 
4.6 
4.1 
2.7 
2.1 

1.5 

4.8 
4.8 
1.4 
2.5 
1.8 

0.8 

1.5 
1.8 
1.8 
1.2 
1.0 

0.8 

2.2 
2.0 
1.8 
0.8 
1.1 

0.9 

21.0 
21.5 
21.5 
21.5 
20.5 

20.0 

127 
2  80 
5  28 

1.2 
0.9 
1.0 
1  « 

1.4 
1.0 
0.7 

1   R 

0.9 

0.9 
n  A 

18  87 

1  10 

1.0 

1.1 

0.9 

0.8 

0.8 

18  46 

12 
13 

500 
11  87 

1150 
522 

440a 
11456 

1180a 
4  476 

4.0 
0.4 

5.0 
0.5 

8.0 
0.2 

5.5 
0.5 

1.0 
0.2 

1.8 
0.1 

"Vis' 

2.0 
0.2 

2.6 
0.2 

2.8 
0.2 

28.5 
82.0 

14 

0  18 

624 

0686 

5486 

0.8 

0.4 

0.2 

0.4 

0.1 

0.1 

16  17 

0.2 

0.1 

0.2 

17.0 

15 
16 
17 
18 
19 

[6  101 

ri2  101 

5  176 
4896 
5  126 
5006 
8086 

14  456 
14  106 
14  406 
12  276 
10  256 

ro.8i 

4.2 
4.4 
10.5 
4.8 
5.0 

4.0 
4.2 
10.8 
2.9 
8.0 

1.8 
1.8 
8.8 
2.6 
2.8 

1.9 
2.0 
5.0 
2.7 
2.9 

17.5 

16.0 

11.0 

4.5 

1.5 

5  82 

6  05 

11  32 

12  05 

0.9 
•2.1 

6  00' 
400 

12  is' 

10  13 

'8.3' 
8.5 

4.5 

4.7 

1.8 
1.9 

0.7 
0.7 

2.8 
2.9 

WetL 

20 
21 

880 
855 

945 
10  06 

2856 
2586 

9  576 
10  196 

8.8 
8.4 

5.1 
4.6 

2.1 
1.9 

5.4 
4.9 

0.7 
0.7 

8.0 
2.8 

........ 

8.1 
2.9 

2.9 
2.7 

8.1 
2.9 

2.0 
2.5 

22 
28 
24 
25 
26 

880 

040 

0  10 

11  45 

1120 

220 
7  10 
780 
545 
506 

8  016 

0  18a 

--088a 

10  486 

10  206 

226a 
7  16a 
7  89a 
566a 
5  21a 

18.7 

14.8 

6.2 

3.4 

3.1 

18.5 

20.0 

8.4 

4.6 

4.2 

7.5 
8.1 
8.4 
1.9 
1.7 

16.7 

18.0 

8.2 

4.9 

4.5 

1.4 
1.4 
0.9 
0.7 
0.6 

» 

5.7 
5.9 
8.8 
2.8 
2.7 

5.9 
6.1 
4.0 
2.9 
2.8 

8.8 
9.4 
4.4 
2.6 
2.5 

9.2 
9.9 
4.7 
2.9 
2.7 

2.0 
0.0 
11.0 
9.5 
9.0 

27 

30 
31 

10  45 
10  40 
950 
800 
055 
245 

4  40 
435 
8  40 
248 
7  10 
900 

9556 
9466 
8866 
6426 
—  028a 
1  18a 

5  49a 
4  46a 

8  55a 

304a 
726a 

9  19a 

4.7 
3.9 
2.0 
1.9 
1.9 
1.4 

6.8 
5.2 
2.7 
2.6 
2.5 
1.9 

2.6 
2.2 
1.1 
1.1 
1.1 
0.8 

6.8 
5.5 
8.2 
8.0 
8.0 
2.4 

0.8 
0.7 
0.5 
0.5 
0.5 
0.4 

8.8 
3.0 
2.2 
2.1 
2.1 
1.8 

8.5 
8.1 
2.2 
2.2 
2.2 
1.9 

8.5 
8.0 
1.8 
1.7 
1.7 
1.8 

8.6 
8.2 
2.0 
1.9 
1.9 
1.6 

9.5 
9.0 
9.0 
7.5 
7.5 
7.0 

33 
34 
35 

884 
8  31 
848 

946 

944 

10  00 

2  166 
509a 
2  826 

10  026 

9  896 

10  226 

1.9 
1.9 
2.8 

2.6 
2.7 
3.1 

1.0 
0.9 
1.4 

8.0 
8.2 
4.0 

0.6 
0.3 
0.9 

2.1 
2.4 
2.7 

10  40 
922 

11  13 

2.2 
2.4 
2.9 

1.8 
1.4 
1.6 

1.8 
1.9 
2.4 

5.5 
5.5 
5.5 

36 
37 
88 
39 

10  80 
450 
883 
8  41 

4  18 

1105 

946 

953 

9296 

8436 

-  0296 

2  186 

4  35a 
11  246 

9  496 
10  006 

3.7 
2.9 
1.6 
2.2 

4.8 
3.7 
2.1 
8.0 

2.4 

1.8 
0.5 
1.4 

5.8 
4.7 
2.6 
8.6 

ft 

1.1 
1.0 
0.3 
0.4 

3.4 
8.0 
2.5 
2.6 

'9'47* 
10  14 

8.7 
8.2 
2.5 
2.7 

2.4 

1.8 
1.0 
1.5 

8.8 
2.7 
1.6 
2.2 

7.5 
6.0 
5.5 
6.0 

40 
41 
42 
48 

889 
882 
8  40 
850 

9  51 

945 

10  00 

10  02 

1526 
2  136 
2  156 
1  42a 

9  546 

9566 

10  116 

10  10a 

1.9 
2.6 
2.2 
0.4 

2.6 
3.5 
8.0 
0.5 

1      1.1 
1.5 
1.2 
0.3 

3.3 

4.1 

1        3.6 

0.8 

0.8 
0.5 
0.4 
0.1 

2.7 
2.9 
2.7 
0.7 

953 
10  20 

""22'38" 

2.7 
8.0 
2.7 
0.7 

1.8 

1.8 
1.5 
0.2 

2.1 
2.5 
2,2 
0.5 

6.0 
6.5 
6.5 
7.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


BtaUon. 


Geographic  position. 


Lati- 
tude. 


ASIA  (East  Coast)— Continued. 

J  A  PA  N— continued. 

Hon^u  Idand. 


Mount 

Qminato 

Yamada  Harbur 

Tatcyama 

Yokohama  (Nishihatoba) 


Yenoura... 
Shimidzu.. 
Sakushima 
Yokkaicbi. 
Toba 


Matoya 

Hamashima 

Osaka  Roads,  Inland  Sea. 

Shimotsul.  Inland  Sea 

Tomo,  Inland  Sea 


Onomichi,  Inland  Sea. 

Simonofseki 

Setozaki,  Sea  of  Japan. 

Uagi.  Sea  of  Japan 

Yesaki.  Sea  of  Japan  . . 


Tonoura,  Sea  of  Japan 

Sagiura,  Sea  of  Japan. ... 

Yonago,  Sea  of  Japan 

Shibayama,  Sea  oi  Japan 
Tsuiyama,  Sea  of  Japan. 


26  I  Tsuruga  Bay,  Sea  of  Japan. 

27  ^ 
28 
29 
80 


31 
32 
33 
34 


35 
36 
87 
38 
39 

40 
41 
42 
43 
44 


45 


46 
47 


48 


49 
50 
51 
52 
53 


Ao.Sea  of  Japan. 
Naoyedzu.  Sea  of  Japan. 

Amaze,  Sea  of  Japan 

Funakawa,  Sea  of  Japan 

Shikoku  Island. 


Urado 

Susakl,  Nomi  Harbor 

Uwajima 

Aoshima,  Inland  Sea 


Kiushu  Idand. 


Kakaji,  Inland  Sea. 

Tasman  Bay 

Yamagawa 

Kagoshima 

Kabasbima 


Nagasaki 

Matsushima 

Tawaranoura 

Fukushlma.  Korea  Strait. 
Kariya,  Korea  Strait 


Dmshima  Idand. 

Hirugaura,  Korea  Strait 

Hiu  Kiu  or  Loo  Choo  Islands. 

Hancock  Bay.  Amami  Ou  Sima. 
Nafa  Kiang,  Okinawa  Sima 

Miyako  Sima  Islands. 

Miyako  Sima 

Formosa. 

Kelung  Harbor 

Sauo  Bay 

Takau  Harbor 

Anping 

Tamsul  Harbor 


North. 

o  ' 

40  57 

41  15 
39  27 
84  59 
35  27 

35  03 
35  01 

84  44 
34  57 
34  29 

34  22 
34  18 
34  89 
34  26 
34  23 

34  24 
83  59 
34  24 
34  25 
34  39 

34  54 

35  26 

85  22 
85  39 
35  39 

35  43 

36  53 

37  11 
37  32 
39  54 


33  30 
33  23 
33  13 
83  44 


33  40 
31  22 
31  13 

31  35 

32  84 


32  45 

32  56 

33  07 
33  21 
33  28 


34  19 


28  17 
26  12 


24  48 


25  08 
i  24  46 

22  30 

23  00 
25  10 


Longitude. 


Arc. 


Time. 


East. 


140  52 

141  09 
141  59 
139  51 
139  39 

138  54 
138  31 
187  02 
136  38 
136  50 

136  52 
136  45 

135  27 
133  48 
133  22 

133  12 

130  53 

131  12 
131  24 

131  39 

132  04 

132  41 

133  18 

134  39 
134  50 

136  00  ' 
136  59 
138  14 

138  41 

139  51 


133  35 
133  17 
132  33 
132  29 


131  31 
131  09 
130  38 
130  34 

129  47 

129  52 
129  36 
129  40 
129  49 
129  50 


129  16 


129  10 
127  40 


125  18 


121  46 
121  50 
120  16 

120  09 

121  25 


h.  m. 
9  '23 
9  25 
9  28 
9  19 
9  19 

9  16 
9  14 
906 
9  07 
907 

907 
907 
9  02 
8  55 
8  53 

8  53 
8  44 
8  45 
8  46 
8  47 

8  48 
8  51 
8  53 
8  59 

8  59 

9  04 
9  08 
9  13 
9  15 
9  19 


8  54 
8  53 
8  50 
8  50 


8  46 
8  45 
8  43 
8  42 
8  39 

8  39 
8  38 
8  39 
8  39 
8  39 


Standard  port  for 
reference. 


8  37 

8  87 
8  31 

8  21 

807 
8  07 
8  01 
8  01 
8  06 

Name. 


Nagasaki 

Singapore 

Y'okohama 

Yokohama 

Yokohama 

Karachi 

Karachi 

Yokohama 

Karachi 

Karachi 

Karachi 

Karachi 

Karachi 

Bombay 

Bombay 

Bombay 

Nagasaki 

Key  West 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

Port  Townsend.. 
San  FranclscoEnt 
Aden 

Aden 

Aden 

Aden 

Aden 

St.  Michael 

Bombay 

Karachi 

Karachi 

Nagasaki 

Bombay 

Karachi 

Karachi 

Karachi 

Shanghai 

Nagasaki 

Nagasaki 

Nagasaki 

Nagasaki 

Singapore 

Nagasaki 

Singapore 

Singapore 

Singapore 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

Singapore 


Page. 


185 
205 
181 
181 
181 

265 
265 
181 
265 
265 

265 
265 
265 
261 
261 

261 
185 
125 
201 
201 

201 
201 
165 
157 
269 

269 
269 
269 
269 
177 


261 
265 
265 
185 


261 
265 
265 
265 
193 

185 
185 
185 
185 
205 


185 


205 
205 


205 


153 
153 
153 
153 
205 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 
1S5°  E. 


h.m. 


57 
10 
03 
20 
00 


+ 

+ 
+ 
+ 


6  35 
6  37 
0  52 
6  58 
6  52 


+  645 
+  7  10 
+  8  28 
+11  34 
+  11  34 


+ 
+ 
+ 
+ 
+ 


h.m. 
5  01 

5  16 
053 

0  12 
000 

6  39 

6  40 

1  00 

7  01 
656 


+  6  48 
+  7  19 
+  839 
+11  41 
+11  42 


+11  22     +11  29 
+  036  I  +  0  34 


+  2  15 
+  1  18 
+  1  44 


2  16 

3  40 


+ 
+ 
-12  01 
-10  17 
-5  31 

-634 
-622 

-  5  25 

-  5  40 

+  4  58 


+  6  41 
+  7  02 
+  8  27 
+  088 


+ 
+ 
+ 
+ 
+ 


9  20 

7  00 

8  37 


59 
05 


000 
+  008 
+  0  18 
+  058 
+11  46 


+  1  09 


+  2  14 
+  1  32 
+  1  68 

+  2  80 
+  355 
-11  34 

-  9  53 

-  5  32 


5 
5 
6 
5 

4 


86 
24 
27 
41 
44 


+  6  48 
+  706 
+  8  46 
+  083 


+ 

+ 
+ 


9  27 

7  04 

8  41 
8  35 
1  84 


000 
+  003 
+  0  IS 
+  068 
+  11  61 


+  1  06 


+ 
+ 


955 
9  01 


+ 
+ 


9  68 
9  04 


Time  meridian, 

li(P  E. 


+  9  47 


-12  12 
+  8  23 
-12  04 
-12  09 
+11  57 


+  9  52 


-12  12 
+  828 
-12  03 
-12  09 
+12  02 


Height. 


HW.  ,  LW. 


Mean  Low 
Water  Springs. 


feet. 
-5.8 
-5.2 
-1.2 
-LO 
0.0 

-2.9 
-2.0 
+0.5 
-0.9 
-2.1 

-2.7 
-2.3 
-2.3 
-3.0 
-1.5 

-1.9 
-2.6 
+0.5 
-2.9 
-3.8 

-3.6 
-3.8 
-9.5 
-4.6 
-8.6 

-3.6 
-3.6 
-3.7 
-3.7 
-2.6 


-6.5 
-2.2 
-2.0 
+0.4 


-2.4 
-0.6 
+1.8 
+2.6 
-0.4 

0.0 
+0.1 
-0.1 
-1.2 
-1.6 


-1.6 


-1.6 
-1.9 


-2.7 


-2.2 
+0.3 
-1.8 
-0.6 
0.0 


feel. 
-0.9 
-LO 
-0.2 
-0.2 
0.0 

-0.8 
-0.8 
+0.1 
0.0 
-0.2 


Ratio 

of 

ranges. 


-0.6 
-1.1 
+0.2 
-0.9 
-0.8 

-0.9 
-LO 
-4.8 
-L2 
-0.6 

-0.5 
-0.5 
-0.5 
-0.5 
+0.9 


~L1 

-0.2 

-0.3 

0.0 


-0.8 
0.0 
+0.4 
+0.4 
+0.7 

0.0 
+0.1 

0.0 
-0.2 
-0.4 


-0.1 


-0.4 
-0.6 


-0.6 


0.21 
0.26 

a  71 

0.77 
1.00 

0.64 
0.52 
1.44 
0.86 
0.67 

r  I 


-0.3 

0.57 

-0.2 

0.63 

-0.2 

0.63 

-0.6 

0.73 

-0.3 

0.87 

0.85 
0.76  j 
L21  I 
0.38 
0.25 

0.19 
0.15 
0.08 
0.13 
0.14 

0.14 
0.14 
0,12 
0.12 
0.24 


0.39 
0.66 
0.70 
1.06 


0.77  I 

0.90 

1.26 

1.41 

0.85 

1.00 
1.00  , 
0.96 
0.83 
0.81 


0.78 


0.81 
0.75 


0.63 


0.6 

0.68 

0.2 

1.13 

0.6 

0.79 

0.4 

0.94 

0.2 

1.04 
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r==j 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  place  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 
(Mn.) 

?^ 

Neap 

(Np.) 

Great 

tropic 

(Gc.) 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

/»•  np* 

A.fn. 

•  h.  m. 

h.  tn. 

feet. 

feet. 

feet. 

feeL 

feet. 

fed. 

h.fn. 

feeL 

feH. 

feet. 

0 

1 

3  87 

960 

4  07a 

9  506 

1.8 

1.8 

0.6 

1.4 

0.1 

0.5 

945 

0.5 

0.9 

6.0 

6.0 

2 

385 

948 

8046 

9  516 

1.5 

2.0 

0.8 

1.7 

0.1 

0.7 

10  14 

0.7 

1.0 

1.0 

6.0 

3 

430 

10  45 

5  44a 

10  406 

2.5 

8.4 

1.3 

3.7 

0.8 

2.6 

2.6 

1.7 

2.3 

6.5 

4 

504 

11  17 

6  16a 

11  126 

2.7 

3.7 

1.4 

4.0 

0.3 

2.7 

"iobb' 

2.7 

1.8 

2.4 

4.5 

5 

524 

11  29 

4266 

11  826 

8.5 

4.8 

1.9 

4.9 

0.4 

2.9 

11  39 

2.9 

2.4 

3.0 

4,5 

6 

562 

12  05 

6  41a 

11  576 

8.0 

4.2 

1.5 

4.0 

0.4 

2.1 

11  18 

2.2 

2.1 

2.8 

4.5 

7 

562 

12  04 

644a 

11566 

2.9 

8.9 

1.6 

8.9 

0.4 

2.2 

11  18 

2.3 

2.0 

2.3 

4.6 

8 

606 

12  19 

7  07a 

12  076 

8.9 

5.4 

20 

5.6 

0.8 

8.4 

11  19 

8.6 

2.7 

8.8 

4.5 

9 

605 

12  17 

644a 

12  186 

4.7 

6.4 

1.6 

5.8 

0.4 

2.7 

1144 

2.7 

8.2 

8.4 

4.5 

10 

559 

12  12 

6  47a 

12  066 

8.7 

5.0 

2.1 

4.9 

0.4 

2.6 

11  82 

2.7 

2.5 

2.9 

4.5 

11 

562 

12  04 

644a 

12  016 

8.2 

4.3 

1.7 

4.2 

0.8 

2.4 

1142 

2.4 

2.2 

2.5 

4.6 

12 

628 

0  10 

7  24a 

02Sa 

3.5 

4.7 

2.0 

4.7 

0.5 

2.6 

1140 

2.5 

2.4 

2.8 

4.5 

13 

780 

125 

830a 

140a 

8.5 

4.7 

2,0 

4.7 

0.5 

2.5 

2.5 

2.4 

2.7 

4.5 

14 

11  18 

505 

1146a 

542a 

6.4 

8.4 

8.9 

8.6 

2.4 

8.0 

'  'U4b' 

8.9 

4.2 

4.4 

4.5 

16 

1116 

504 

1142a 

4  44a 

7.6 

10.2 

4.5 

9.7 

2.4 

8.2 

14  44 

4.0 

5.1 

5.0 

4.6 

16 

1104 

4  51 

1181a 

435a 

7.4 

9.7 

4.7 

9.5 

2.1 

8.3 

14  58 

8.9 

4.8 

5.0 

4.5 

17 

880 

220 

8606 

2  18a 

4.7 

6.7 

2.4 

5.0 

0.6 

1.4 

1.5 

8.4 

2.7 

4.5 

18 

10  65 

442 

10  296 

5  40a 

1.5 

2.0 

0.7 

2.2 

1.2 

0.6 

"21 'ie' 

1.4 

1.0 

1.0 

4.5 

19 

11  16 

503 

10  486 

608a 

1.8 

1.7 

0.6 

2.0 

1.2 

0.7 

2120 

1.4 

0.8 

0.9 

4.5 

20 

n  41 

528 

10  576 

646a 

0.8 

1.1 

0.6 

1.6 

1.0 

0.6 

2141 

1.2 

0.6 

0.7 

4.5 

21 

12  12 

569 

11416 

7  21a 

0.6 

0.8 

0.4 

1.2 

0.8 

0.3 

22  45 

0.9 

0.4 

0.5 

6.0 

22 

106 

7  21 

029a 

8  21a 

0.6 

0.6 

0.8 

0.9 

0.5 

0.3 

23  19 

0.6 

0.3 

0.4 

5.0 

23 

4  51 

11  03 

802a 

1124a 

0.4 

0.4 

0.2 

0.7 

0.1 

0.6 

24  15 

0.6 

0.2 

0.4 

5.0 

24 

207 

820 

0  42a 

845a 

0.5 

0.6 

0.4 

0.9 

0.2 

0.6 

2157 

0.7 

0,8 

0.5 

6.0 

25 

228 

841 

0  51a 

850a 

0.5 

0.6 

0.4 

0.9 

0.2 

0.7 

2158 

0.7 

0.8 

0.5 

5.0 

26 

280 

842 

052a 

869a 

0.5 

0.6 

0.4 

0.9 

0.2 

0.7 

•••*••• 

0.7 

0.8 

0.5 

6.0 

27 

246 

868 

1  Ua 

923a 

0.5 

0.6 

0.4 

1.0 

0.2 

0.8 

22  28 

0.8 

0.8 

0.6 

6,0 

28 

248 

900 

1  14a 

9  28a 

0.4 

1    0.6 

0.3 

'      0.8 

0.2 

0.6 

22  88 

0.7 

0.8 

0.5 

6.5 

29 

236 

8  49 

1  10a 

9  15a 

0.4 

0.6 

0.3 

0.8 

0.2 

0.6 

22  28 

0.6 

0.8 

0.5 

5.5 

90 

[3  07] 
624 

[9  19] 
Oil 

0  86a 

9  51a 

[0.5] 
8.4 

[0.7] 
4.5 

[0.4] 
2.1 

1.1 

22  42 

1.0 

0.4 

0.7 

6.0 

81 

659a 

-  0  10a 

4.7 

1.8 

2.0 

10  14 

2.4 

2.2 

2.5 

4.5 

32 

5  55 

12  08 

642a 

12  066 

8.6 

5.0 

2.0 

4.7 

0.3 

2.5 

11  46 

2.5 

2.5 

2.8 

4,5 

33 

7  17 

1  20 

804a 

1  17o 

8.9 

5.8 

2.2 

5.0 

0.3 

2.6 

••••■••• 

2.6 

2.6 

2.9 

4.5 

84 

888 

225 

900a 

2  16a 

6.6 

8.9 

3.8 

7.6 

1.2 

2.2 

12  52 

2.5 

4.4 

4.0 

4.6 

85 

855 

242 

924a 

280a 

6.7 

9.2 

8.7 

8.2 

1.3 

8.1 

18  22 

8.4 

4.6 

4.5 

4.5 

36 

545 

1158 

625a 

11  566 

5.0 

6.8 

2.8 

6.3 

0.4 

2.9 

2.9 

8.4 

8.7 

8.5 

87 

720 

106 

7  54a 

106a 

7.0 

9.6 

8.9 

8.5 

0.5 

8.4 

8.4 

4.8 

4.9 

3.5 

88 

6  40 

1  00 

7  12a 

0  58a 

7.8 

10.6 

4.4 

9.4 

0.5 

3.6 

8.6 

5.2 

5,3 

8,5 

:  39 

1 

005 

6  17 

0086 

5  46a 

6.2 

8.4 

8.5 

7.3 

2.9 

0.4 

*i2"64' 

8.0 

4.2 

8.0 

4.0 

40 

7  49 

1  41 

8  21a 

1  87a 

6.2 

8.4 

3.4 

7.3 

0.4 

8.0 

18  26 

8,0 

4.2 

4.2 

4.0 

41 

756 

1  44 

8  27a 

1  37a 

6.2 

8.6 

3.2 

7.2 

0.7 

2.9 

13  04 

8.0 

4.3 

4.1 

4,0 

42 

807 

1  54 

840a 

1  48a 

6.1 

8.5 

3.0 

7.0 

0.6 

2.9 

13  22 

8.0 

4.2 

4.0 

4.0 

43 

8  47 

284 

8  176 

236a 

6.2 

7.0 

2.8 

5.9 

0.3 

2.8 

15  09 

2.8 

8.5 

3.4 

4.5 

44 

923 

8  10 

8  516 

8  18a 

4.6 

6.4 

2.5 

5.4 

0.6 

2.2 

16  27 

2.3 

8.2 

8.1 

4.6 

45 

866 

244 

9  16a 

2  87a 

4.8 

6.7 

2.4 

5.1 

0.6 

1.3 

13  30 

1.4 

8.4 

2.7 

4.5 

46 

730 

1  16 

7  006 

1  29a 

4.6 

6.2 

2.6 

5.8 

1.0 

2,2 

2,4 

8.1 

8.1 

3.0 

47 

680 

0  15 

6  006 

029a 

4.3 

5.8 

2.6 

6.4 

1.0 

2.1 

2.3 

2.9 

8.0 

2.0 

48 

727 

1  14 

6636 

1  30a 

3.6 

4.9 

2.1 

4.7 

0.9 

2.0 

15  17 

2.2 

2.4 

2.6 

2.0 

49 

10  15 

408 

9  316 

4  23a 

2.2 

3.0 

1.3 

3.0 

0.7 

1  5 

1,7 

1.5 

1.7 

1.5 

60 

600 

12  13 

5  266 

12  296 

4.3 

5.8 

2.6 

5.4 

1.0 

2.1 

2.3 

2.9 

3.0 

1.0 

51 

9  45 

882 

9  076 

3  49a 

8.0 

4.0 

1.7 

3.9 

0.8 

1.8 

2.0 

2.0 

2.2 

0.5 

52 

960 

3  88 

9  156 

8  64a 

3.6 

4.9 

2.1 

4.6 

0.9 

1.9 

2.2 

2.4 

2.5 

1.0 

53 

10  00 

8  47 

9  336 

3  59a 

6.9 

8.0 

3.4 

7.2 

1.2 

2.5 



2.8 

4.0 

3.9 

1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


I 
S 

9 


1 

2 
8 

4 
6 


6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 


31 
82 
33 
34 
86 


86 
37 
38 
39 
40 


41 
42 
43 
44 


45 
46 
47 


48 
49 
50 
51 


52 
53 
61 
55 
66 


Station. 


ASIA  (East  Coabt)— Continued. 


KOBKA. 


Ynng-hing  Bay 

Tsau-liang-hai  or  Chosan.. 

Port  Hamilton 

Chemulpo  (Inner  Harbor) 
Seoul 


CHINA. 


Port  Arthur 

Newchwang 

Tientsin  Entr.,  Taku  Light  Ship. 

Tientsin 

Hwang  or  Yellow  River  Entr 


Chefoo 

Wel-hai-Wel 

Shuntung  Promontory 

Sang-kau  Bay 

Kyau-chau  Harbor  — 


Shanghai,  Wuaung  Bar. 
Nankin.  Yangtze  Riyer. . 

Hang  Chu  Bay 

Ning-Po,  Yung  River 

Taicnow  Islands 


Namquam  or  Nam  Kwan  Harbor 

Min  River  Entrance 

Fuchau,  Min  River 

Hungwha  Sound 

Meicnen  Sound 


Hui-i-tau  Bay 

AMOY  (Inner  Harbor) 

Tongsang  Harbor 

Swatow 

HonghalBay 


HONOKONO 

Whampoa 

Canton 

Macao 

Hul-ling-san  Harbor 


Tien  pak  Harbor 

Nauchau  Passage 

Hoi  Hau.  Hainan  Island 

Yulinkan  Bay,  Hainan  Island 
Pakhoi 


cx>CHiN  china. 


Kua  Kam 

Hue  River  Entrance 

Hon  Kobe  Bay 

Saigon 


SIAM. 

Chentabun  River  Entrance 

Paknam,  Menam  River 

Bangkok,  Menam  River 


MALAY  PENINSULA. 

East  coast. 


Lakon  Roads . . . 

Singora 

Tringano  River. 
Singapore  


West  axui. 


Oeographic  position. 


Lati- 
tude. 


Longitude. 


Arc. 


Time. 


North. 

O       I 

89  13 
36  07 
84  01 
87  29 
87  80 


38  60 
40  86 
88  66 

39  09 
87  64 

37  84 
87  29 
37  24 
37  08 
86  00 

31  21 

32  10 
80  14 
29  67 
28  24 


8  83 
7  13 
6  25 
1  17 


MalakkaRoad 2  12 

One  Fathom  Bank 2  52 

Perak  River  Entrance 4  05 

(TeorgctoWD.  Penang  Island 5  24 

Salang  or  J  unksey Ion  Island 8  00 


East. 
'      h.m. 


127  18 
129  08 
127  17 

126  86 

127  00 


121  16 

122  00 
117  62 

117  11 

118  84 

121  81 

122  13 
122  42 
122  27 

120  20 

121  30 
118  66 

120  14 

121  47 
121  62 


27  12 

1 
120  23 

26  02 

119  40 

26  03 

119  24 

25  24 

119  14 

26  08 

119  00 

24  86 

118  26 

24  28 

118  03 

23  64 

117  81 

28  20 

116  40 

22  50 

116  11 

22  17 

114  10 

23  05 

113  26 

23  06 

118  16 

22  14 

113  84 

21  40 

111  46 

21  28 

111  13 

21  00 

110  38 

20  04 

110  05 

18  15 

109  83 

21  27 

109  02 

20  45 

106  47 

16  35 

107  40 

12  40 

109  11 

10  50 

106  42 

12  28 

102  07 

13  30 

100  38 

18  40 

100  32 

100  05 
100  40 
103  06 
103  61 


102  12 
100  69 
100  44 
100  20 
98  21 


8  29 
886 
829 
826 
828 


806 
808 
7  61 
7  49 

7  54 

806 
809 

8  11 
8  10 
8  01 

806 

7  56 

8  01 
807 
807 

802 
7  69 
7  68 
7  67 
766 


7 
7 
7 
7 
7 


64 
62 
60 
47 
41 


7  37 
7  84 
7  88 
7  84 
7  27 


7 
7 
7 
7 
7 


26 
23 
20 
18 
16 


707 
7  11 
7  17 
7  07 


6  48 
6  43 
6  42 


6  40 
6  48 
6  62 
666 


6  49 
6  44 
6  48 
6  41 
633 


Standard  port  for 
reference. 


Name. 


San  Diego 
San  Diego 
Calcutta . . 
Calcutta . . 
Calcutta.. 


Tientsin 
Tientsin 
Tientsin 
Tientsin 
Tientsin 


Entrance 
Entrance 
Entrance 
Entrance 
Entrance 


Page. 


Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Shanghai 

Shanghai , 


Shanghai . 
Shanghai . 
Shanghai . 
Shanghai . 
Amoy 


Amoy 
Amoy 
Amoy 
Amoy 
Amoy 


Amoy 

Amoy 

Amoy 

Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. 
Singapore  . 
Singapore  . 


163 
158 
249 
249 
249 


169 
169 
169 
169 
169 

169 
169 
169 
196 
198 

198 
198 
198 
193 
197 

197 
197 
197 
197 
197 

197 
197 
197 
201 
201 


201 
201 
201 
201 
201 


201 
201 
201 
201 
201 


201 
201 
205 
205 


Singapore ,    205 

Singapore '    205 

Singapore '    205 


Singapore 205 


Singapore 
Singapore 
Singapore 


Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


205 
205 
205 


205 
205 
205 
205 
206 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  Ume, 


h.m. 

-  4  46 
+10  05 

-  4  16 
-902 
+  824 


A.  m. 

-  4  47. 
+10  06 

-  6  80 
-11  16 
+  683 


Time  meridian, 
ItCP  East. 


6 
1 
0 


80 

17 
00 


+ 

+ 


+ 
+ 
+ 


866 
1  01 

6  11 
620 
043 
028 
4  42 

000 

1  38 
0  58 
0  46 
366 

260 

2  62 

0  19 

1  20 
0  11 


+ 
+ 


606 
046 
000 
8  40 
028 


6  49 
6  68 

0  04 

1  18 


+  802 


000 
3  18 
288 
056 
8  61 


0 
0 
1 
7 
0 


02 
00 
06 
40 
23 


+ 
+ 

+ 


0  00 
8  68 
6  06 
0  80 
0  63 


46 
47 
41 
16 
16 


+ 

+ 


+ 
+ 
+ 


002 
000 
1  03 
8  88 
0  87 


0 

4 
6 
0 
0 


00 
41 
08 
46 
89 


J^me  meridian, 
206^  East. 


+ 
+ 


1 
0 


89 
01 


-806 


1 
7 


06 
24 


+ 
+ 


58 
16 
60 
68 
88 


Local  time. 


-045 
-0  15 
-11  26 
-520 


-0  20 
-  6  10 
-220 


-  0  16 
-200 

-  2  20 
000 


-800 

-  4  80 

-  7  16 
-10  66 
+12  06 


-  0  80 
-008 
-11  20 
-607 


0  12 
602 
202 


Height 


Ratio 

of 
raDges. 


HW. 


LW. 


Mean  Lower 
Lovo  Water. 


feet. 

-  2.6 
+  1.2 

-  1.2 
+12.4 

-  4.2 


+ 


0.8 
8.2 
0.0 
8.8 
2.0 

0.2 
0.6 
1.5 
2.6 
0.8 

0.0 
4.9 
8.8 
1.1 
1.2 

1.4 
2.9 
8.2 
6.4 
1.1 

0.5 
0.0 
8.1 
0.0 
1.7 


0.0 
L2 
0.8 
1.6 
2.6 


8.2 
6.4 
8.1 
1.8 
7.8 


-  0.1 

-  1.8 

-  2.2 
+  1.8 


-  2.6 
+  0.6 

-  0.2 


009 
164 
2  14 
000 


-  2  64 
-427 

-  7  10 
-10  47 
+12  24 


2.6 
4.0 
1.4 
0.0 


2.4 
6.6 
0.9 
LO 
1.1 


feet 

-0.6 

-0.2 

-0.8 

-0.6 

-0.8 


0.0 
+0.4 

0.0 
-0.4 
+0.2 

0.0 
+0.2 
-0.1 
-0.6 
-0.8 

0.0 
-0.7 
-0.1 
-0.7 

0.0 

+0.2 
+0.1 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 
-0.1 
+0.2 
+0.1 


0.0 
-0.4 
-0.9 
+0.2 
+0.2 


+0.2 
+0.6 
+0.8 
-0.4 

+0.6 


-0.1 
-0.4 
-0.2 
+0.2 


-0.8 
0.0 
0.0 


-0.2 

-0.6 

-0.2 

0.0 


+0.2 
+0.4 
+0.1 

+a2 

+0.1 


0.47 
1.36 
0.96 
2.64 
0.69 


0.89 
1.40 
1.00 
0.68 
1.24 


96 
,07 

81 
0.74 
1.22 


0. 
1. 
0. 


1.00 
0.42 
1.47 
0.95 
0.91 

1.10 
1.22 
1.24 
1.48 
1.06 

1.03 
1.00 
0.77 
0.91 
1.48 


1.00 
1.45 
1.18 
1.45 
1.69 


1.87 
2.75 
1.84 
0.64 
3.20 


1.00 
0.67 
0.66 
1.28 


0.60 
1.07 
0.95 


0.68 
0.S7 
0.75 
1.00 


1.37 
1.88 
L12 
1.14 
L16 


AND  TIDAL  CONSTANTS. 
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Interval. 


»4 


J?; 


Mean. 


Tropic. 


1 
2 
8 
4 
6 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 


81 
82 
88 
84 
86 


86 
87 
38 
89 
40 


41 
42 
43 

44 


45 
46 
47 


48 
49 
50 
51 


52 
58 

54 

55 
56 


HWI. 

LWI. 

h.  m. 

A.  m. 

5  10 

11  22 

785 

128 

905 

2  52 

4  19 

10  81 

920 

880 

10  05 

858 

480 

10  50 

256 

9  47 

650 

100 

400 

10  13 

10  25 

4  13 

920 

808 

400 

10  12 

045 

6  57 

450 

11  08 

0  18 

806 

10  60 

488 

1185 

528 

100 

7  12 

850 

287 

960 

888 

945 

888 

080 

700 

11  15 

502 

020 

682 

005 

6  17 

001 

6  13 

1120 

508 

158 

689 

960 

887 

928 

266 

048 

784 

200 

800 

960 

888 

820 

207 

1150 

587 

10  10 

8  57 

700 

048 

865 

243 

500 

U12 

900 

« 
248 

980 

8  15 

1120 

508 

500 

11  20 

10  00 

850 

5  10 

1125 

800 

200 

10  05 

853 

8  20 

208 

800 

148 

10  20 

402 

720 

108 

5S0 

12  00 

806 

9  17 

1150 

540 

10  00 

400 

HHWI. 


A,  m. 
428a 
7076 
9  125 
4286 
928a 


926a 
8596 
2206 
6006 
8286 

9  47a 
845a 
820a 
0886 
4456 

0  116 

10  41a 

11  80a 

0  546 
905a 

10  04a 
958a 
0486 

11  27a 
0846 

0  196 
0  196 
1187a 
2696 
9  186 


8816 
0  17a 
119a 
9  136 
7466 


11  176 
9426 
6  276 
7586 
434a 


8  146 

8  316 

10  275 

423a 


906a 
4  29a 
7  17a 


9  10a 
7  10a 
7  12a 
9  S7a 


644a 
5  19a 
226a 
11  116 
9  226 


LLWI. 


h,  tn, 
U446 

1  86a 

2  40a 
10  246 

8  156 


8  556 
10  526 

9  496 
1  Ola 

10  156 

4  156 
3  106 

10  14a 
7  216 

11  216 

8266 

5  106 
5406 

7  886 
285a 

886a 

8  81a 
658a 

5  01a 
680a 

6  15a 
612a 
506a 
636a 
428a 


8  51a 
8  07a 
860a 
4  24a 
250a 


6  17a 
4  81a 
1  29a 
859a 
11  43a 


844a 

4  27a 

522a 

11  80a 


4046 

11  86a 

2  116 


4086 
2  266 
2  016 
4  156 


1  176 
12  08a 
9  27a 
550a 
4  10a 


Range  of  tide. 

Mean 

Spring 
(8g). 

Neap 

(Mn). 

(Np). 

feeL 

■^^•e 

fast. 

1.8 

2.5 

1.0 

5.2 

7.0 

3.0 

7.7 

10.5 

4.2 

21.1 

28.8 

11.6 

4.7 

6.5 

2.6 

6.5 

7.5 

5.5 

10.2 

11.7 

8.7 

7.3 

8.4 

6.2 

3.9 

4.5 

3.8 

9.1 

10.5 

7.7 

7.0 

8.1 

6.0 

7.8 

9.0 

6.6 

5.9 

6.8 

5.0 

5.4 

6.9 

3.6 

8.9 

11.4 

6.0 

7.8 

9.2 

4.9 

8.1 

4.0 

2.1 

10.7 

18.7 

7.2 

^.9 

8.8 

4.6 

11.6 

14.1 

8.9 

14.1 

17.2 

10.9 

15.6 

19.0 

12.0 

15.8 

19.3 

12.2 

18.9 

23.0 

14.6 

18.8 

16.9 

10.6 

13.2 

16.1 

10.2 

12.8 

15.6 

9.8 

9.8 

12.0 

7.6 

8.0 

8.5 

2.6 

4.9 

6.4 

8.0 

8.8 

4.4 

2.1 

4.8 

6.0 

8.8 

8.9 

5.1 

2.4 

4.8 

6.3 

3.0 

5.6 

7.4 

8.5 

6.2 

8.2 

8.8 

9.1 

12.0 

5.6 

6.1 

8.0 

8.8 

1.8 

2.3 

1.1 

10.6 

14.0 

6.6 

8.8 

4.3 

2.1 

1.9 

2.5 

1.2 

8.7 

5.0 

2.2 

7.3 

9.8 

4.2 

3.4 

4.5 

2.1 

6.1 

8.2 

8.6 

5.4 

7.3 

8.1 

8.3 

4.5 

1.9 

2.1 

2.8 

1.2 

4.3 

6.8 

2.6 

5.7 

7.4 

3.5 

7.8 

10.5 

4.5 

10.7 

14.4 

6.2 

6.4 

8.6 

3.7 

6.5 

8.8 

3.8 

6.6 

8.9 

3.8 

Qreat 
tropic 
(Oc). 


feet. 
2.6 
6.4 
7.2 
20.3 
4.8 


8.8 

13.1 

9.8 

-5.7 

11.8 

9.4 
10.4 
8.1 
5.8 
9.4 

7.8 
8.4 

11.2 
7.3 

12.9 

15.5 
17.0 
17.8 
20.5 
15.1 

14.5 

14.0 

10.9 

5.8 

8.2 


6.2 
7.1 
6.8 
8.2 
9.2 


9.9 

18.6 

9.8 

3.8 

15.4 


6.0 
8.9 
5.2 
9.4 


4.8 
8.1 
7.2 


4.7 
3.3 
6.0 
7.6 


10.0 

13.3 

8.4 

8.5 

8.6 


Txopic  diuinal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof — 

Varia- 

tion of 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tro^c 
LLW. 

the  com- 
paai. 

• 

Wett. 

feet. 

feet. 

h.  tn. 

feeL 

feeL 

feeL 

o 

0.7 

1.4 

1.5 

1.4 

1.4 

5.5 

1.1 

2.8 

.    2.6 

8.4 

3.5 

5.0 

1.4 

0.7 

1.6 

4.1 

3.5 

4.5 

2.8 

1.2 

18  80 

2.6 

11.0 

9.9 

5.0 

1.1 

0.6 

1.2 

2.6 

2.0 

6.0 

0.2 

4.4 

4.4 

4.8 

5.4 

4.5 

0.3 

6.5 

5.5 

7.0 

7.7 

5.0 

0.2 

4.6 

9  41 

4.7 

6.2 

5.9 

8.5 

0.2 

8.4 

8.4 

8.1 

8.6 

8.5 

0.8 

5.2 

5.2 

6.3 

7.0 

8.0 

0.2 

4.5 

4.6 

5.1 

5.7 

4.0 

0.3 

4.8 

4.8 

5.6 

6.2 

4.5 

0.2 

4.2 

4.2 

4.4 

5.0 

4.5 

1.9 

0.6 

2.0 

2.4 

2.6 

4.0 

2.4 

0.7 

2.5 

4.0 

4.8 

8.5 

2.8 

1.2 

12  11 

2.3 

4.0 

8.6 

8.0 

1.4 

0.4 

1.5 

1.2 

1.5 

8.0 

2.6 

0.8 

2.8 

5.6 

5.2 

2.5 

2.1 

0.7 

2.2 

8.1 

8.3 

2.5 

0.4 

8.0 

2.9 

6.8 

7.1 

2.5 

0.4 

8.3 

3.2 

8.2 

8.4 

2.0 

0.5 

8.4 

8.4 

8.9 

9.2 

1.5 

0.5 

8.5 

8.4 

9.1 

9.4 

1.0 

0.5 

8.8 

8.7 

10.7 

11.0 

1.0 

0.4 

8.2 

8.2 

8.0 

8.2 

1.0 

0.4 

8.2 

8.1 

7.7 

7.9 

1.0 

0.5 

8.1 

17  59 

3.1 

7.4 

7.6 

0.5 

0.4 

2.7 

2.7 

5.8 

6.0 

0.5 

1.4 

8.5 

18  40 

8.5 

2.8 

8.1 

0.5 

8.7 

3.1 

5.1 

8.6 

4.0 

0.5 
Eaet. 

8.0 

2.8 

18  82 

4.8 

2.7 

8.1 

0.0 

8.0 

2.9 

22  42 

8.8 

8.1 

8.5 

0.0 

8.8 

2.8 

4.4 

2.1 

8.8 

0.0 

8.7 

8.1 

5.0 

8.6 

8.9 

0.0 

4.0 

8.4 

5.5 

4.1 

4.5 

0.5 

4.2 

3.5 

5.7 

4.8 

4.8 

0.5 

5.1 

4.8 

7.0 

6.2 

6.6 

0.5 

4.2 

8.5 

5.7 

4.4 

4.8 

0.5 

2.8 

1.9 

8.1 

1.6 

1.8 

1.0 

5.5 

4.6 

7.5 

6.9 

7.6 

0.5 

8.1 

2.6 

4.2 

2.6 

2.9 

1.0 

2.8 

1.9 

8.1 

1.6 

1.8 

1.5 

0.9 

8.0 

8.2 

2.9 

3.1 

2.0 

1.2 

4.2 

4.4 

5.1 

5.4 

2.0 

0.8 

2.9 

3.0 

2.7 

8.9 

2.0 

1.1 

8.9 

4.1 

4.4 

4.6 

1.5 

1.1 

8.6 

8.8 

4.0 

4.1 

1.5 

0.8 

2.9 

8.0 

2.7 

2.7 

1.0 

0.7 

2.3 

2.4 

1.8 

1.9 

1.0 

1.0 

3.8 

8.4 

8.3 

8.5 

1.5 

1.1 

3.8 

5  14 

8.9 

4.1 

4.4 

1.0 

1.3 

4.4 

4.6 

5.4 

5.7 

1.0 

1.5 

5.1 

5.4 

7.1 

7.4 

1.0 

1.2 

4.0 

4.1 

4.6 

4.8 

1.0 

1.2 

4.0 

4.2 

4.7 

4.9 

1.0 

1.2 

4.0 

4.2 

4.7 

4.9 

0.5 

/ 
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TABLE  3.— TIDAL  DIFFERENCES 


Qeographic  position. 


Standard  port  for 
reference. 


B 


1 
2 
3 
4 

5 


6 
7 
8 
9 
10 
U 


12 
13 
14 
15 


16 
17 
18 


19 
20 


21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

82 
83 
34 
35 


36 
37 


38 
39 


40 
41 


42 
43 


44 

45 


46 

47 
48 


Station. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO. 

BAST  IKDIES. 

Malakka  Strait,  Sumatra. 

Acheh  Head 

Diamond  Point 

Deli  River  Entrance 

Siak  River  Entrance 

Garras  Light,  Rhio  Strait 


Sumjairay  east  coast,  etc. 

Linga,  Linga  Island 

Tanjong  Kalean,  Banka  Strait 
Nangka  Island,  Banka  Strait. . 

Banka  Point,  Banka  Strait 

Tobo  Ali  Bay,  Banka  Strait . . . 
Clifton  Shoal 


Sunda  Strait. 

Java  Fourth  Point 

Krakatoa  Island 

Kalang  Bayang  Harbor,  Sumatra 
Java  FirBt  Point 


Sumatra,  tKnUktoeet  coatt. 


Flat  Cape. 
Benkulen 
Padang. . . 


Ayer  Bangles. 
Tapanuli  Bay 


Java,  etc. 

Batavia  (Tandjong  Priok) ... 

Samarang 

Panka  Point 

Arisbaya,  Surabaya  Strait 

Sembilangan,  Surabaya  Strait 
Surabaya,  Surabaya  Strait 


Gading,  Madura  Strait 

Karang  Kleta,  Madura  Strait . . 

Pasuruan,  Madura  Strait 

SaiMBdie  Island,  Madura  Strait. 
Meinderts  Reef,  Madura  Strait. 


Banjoewangi,  Baly  Strait 
Pangul,  Java,  south  coojst 


Tvlatiap.  Java,  south  coast 

Wynkoopa  Bay,  Java,  south  coast. 

Bali. 

Tebunkus  Road 

Badong  Ba  y 


LomJbok. 


Ampenam  Bay 
PijuBay 


Sumbaioa. 


Bima  Bay 
Sapie  Bay 


Sumba  or  Sandalwood  Island. 


Palmedo  Road 

Nangamessie  Harbor. 


Flores  or  Mangarei  Island. 


Alligator  Bay 

Adenara,  Adenara  Island 

Timor. 


Lati- 
tude. 


North. 

0  » 

533 
5  16 
3  45 

1  20 
0  45 

SouJlh. 


0 
1 
2 
2 


14 
58 
24 
53 


800 
454 


604 
609 
544 
6  44 


556 
3  41 
056 

North. 

0  12 

1  35 

South. 

606 
6  57 
6  55 
6  56 
04 
12 


7 
7 


7 
7 
7 
7 
7 


11 
20 
38 
05 
40 


8  13 
8  16 
7  45 
655 


8  11 
8  42 


8  35 
8  49 


8  25 
8  30 


9  22 
9  34 


8  45 
8  14 


10  10 


Longitude. 


Koepang 

Dilhi •    8  34 

Cy rus  Harbor,  Rotti  Island 10  51 


Arc. 


Time. 


Bad, 


95  18 

97  80 

98  43 
102  14 
104  21 


104  84 

105  07 

105  47 

106  08 
106  27 
106  03 


105  53 
105  25 
105  02 
105  11 


104  33 
102  13 
100  23 


99  23 
98  50 


106  53 

110  25 
112  34 
112  50 
112  40 
112  44 

112  54 
112  48 
112  55 
114  16 
114  26 

114  28 

111  26 
109  04 
106  30 


115  00 
115  07 


116  04 
116  31 


118  42 

119  01 


119  45 

120  15 


119  50 
123  07 


123  35 
125  48 
123  05 


A.  fit. 
6  21 
630 
6  85 
6  49 
6  57 


6  58 
700 

7  03 
7  05 
706 
7  04 


7  04 
7  02 
700 
7  01 


658 
6  49 
6  42 


6  38 
635 


7 
7 
7 
7 
7 
7 


08 
22 
30 
31 
31 
31 


7  32 
7  31 
7  32 
7  37 
788 

7  38 
7  26 
7  16 
7  06 


7  40 
7  40 


r44 
7  46 


7  66 
756 


7  59 

8  01 


7  59 

8  12 


Name. 


Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


Singapore 
Galveston 
Galveston 
Galveston 
Galveston 
Galveston 


Sitka 
Sitka 
Sitka 
Sitka 


Key  West. 
Key  West. 
Key  West. 


Key  West. 
Key  West. 


Batavia 

Batavia 

Batavia 

Batavia 

Batavia 

Hongkong. 


Aden . . . 
Aden . . . 
Aden... 
Batavia. 
Batavia. 


Sydney , 
Sydney 
Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


8  14  ;  Sydney 
8  23  Sydney 
8  12  I  Sydney 


Page. 


205 
205 
206 
205 
206 


206 
129 
129 
129 
129 
129 


169 
169 
169 
169 


125 
125 
125 


125 
125 


209 
209 
209 
209 
209 
201 

269 
269 
269 
209 
209 

233 
233 
233 
283 


233 
233 


233 
233 


238 
283 


288 
283 


233 
233 


233 
233 
233 


Tidal  difTerences. 


Time. 


HW. 


LW. 


Local  time. 


h.m, 
+12  06 
+1P54 

-  7  81 

-  1  80 
-040 


-420 
+12  27 
+13  00 
+12  02 

-  9  84 

-  8  06 


+  6  80 
+  6  09 
+  5  29 
+  4  49 


8  12 
302 
8  16 


822 
8  01 


000 

-  0  42 
+10  17 
+  9  47 
+12  50 
+  2  21 

-  8  30 
-886 

-  8  38 
+12  26 
+12  12 

-1106 
-1151 
+12  17 
+  885 


+  8  39 
-10  16 


+11  84 
-9  37 


-  8  42 
-7  62 


907 
9  47 


.  8  47 
•10  07 


10  17 
-  7  68 
.  9  17 


h.m. 
+12  08 
-10  52 

-  7 

-  1 

-  0 


29 
38 
48 


-4  14 
+10  59 
+  13  14 
+12  00 

-  9  17 

-  9  14 


+  6  80 
+  609 
+  682 
+  4  49 


8  13 
8  02 
8  16 


822 
8  02 


000 
+  1  64 
+12  53 
+12  12 
+  9  21 
+  235 

-8  81 
-  8  88 
-840 
+10  41 
+10  16 

-11  08 
-11  50 
+12  18 
+  835 


+  839 
-10  15 


+11  84 
-986 


8  42 
7  51 


906 
9  47 


-  846 
-10  06 


■10  17 
-  7  67 
■  9  17 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feet. 

-2.0 

+0.9 

+0.9 

+8.1 

-0.4 


+3.2 
+7.6 
+6.7 
+&0 
+7.5 
+2,4 


-7.4 
-6.6 
--.7 
-7.4 


+0.7 

+1.7 
+2.7 


+0.8 
+2.8 


0.0 
+1.0 
+1.9 
+2.0 
+1.9 
+0.6 

+1.8 
+L8 
+1.6 
+2.4 
+1.8 

+1.8 
+0.4 
-0.2 
+0.1 


+0.6 

+2.4 


+0.4 
+4.0 


+0.3 
+8.0 


+6.2 
+8.0 


+0.4 
+1.7 


+2.2 
+0.4 
+0.2 


feeL 

-0.2 

+0.1 

0.0 
+0.8 

0.0 


+0.2 
-1.8 
-1.1 
-1.0 
-1.1 
-0.6 


-L4 
-1.4 
-L4 
-1.4 


+0.1 
+0.1 
+0.1 


0.0 
+0.2 


0.0 
-0.2 
-0.3 
-0.4 
-0.3 
+0.4 

+0.8 
+0.8 
+0.8 
+0.2 
+0.2 

-0.4 
-0.4 
-0.4 
-0.3 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
■0.4 


-0.4 
-0.8 


-0.4 
-0.4 
■0.4 


Ratio 

of 
ranges. 


0.68 
1.12 
1.11 
1.47 
0.93 


1.49 
6.87 
6.20 
5.60 
6.78 
8.00 


0.22 
0.84 
0.18 
0.22 


1.49 
2.32 
3.14 


1.59 
8.23 


1.00 
1.43 
1.79 
1.82 
1.79 
L09 

1.25 
1.26 
1.25 
L79 
1.57 

1.63 
1.24 
1.09 
1.13 


1.27 
1.88 


1.21 
2.28 


1.21 
2.01 


2.96 
8.46 


1.21 
1.60 


1.78 
1.21 
1.15 
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Number. 

Intenral. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

Neap 

(Npf 

Great 
tropic 

(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

EasL 

1 
2 
3 

4 
6 

h.  w. 

10  00 

11  50 
2  48 
850 
940 

Ji.  m, 
844 
584 
8  57 
2  24 
8  14 

hm     HI. 

9  105 
11  116 
206a 
8  16a 
854a 

h.  m. 

8  57a 
545a 

9  07a 
2  886 
8266 

feet. 
8.9 
6.4 
6.8 
8.4 
5.8 

feet 
5.2 
8.7 
8.5 
11.8 
7.1 

1 

feet. 
2.8 
8.7 
8.7 
4.9 
8.1 

feet. 
5.5 
8.4 
8.8 
10.7 
7.1 

feet. 
0.9 
1.2 
1.2 
1.8 
1.1 

feet. 
8.1 
4.0 
8.9 
4.6 
8.6 

h.  m. 

feet. 
8.2 
4.2 
4.1 

4.8 
3.8 

feet. 
8.0 
4.6 
4.5 
5.8 
8.9* 

feet. 
8.2 
4.8 
4.7 
6.1 
4.1 

o 

0.0 
0.5 
0.5 
1.0 
1.0 

6 
7 
8 
9 
10 
11 

12 
IS 
14 
15 

6  00 
[fi  251 

12  18 
ro  121 

526a 
745a 
822a 
720a 
10  84a 
12  0Sa 

6466 
6256 
5  426 
5  076 

12  22a 

—  3  01a 

—  046a 

10  256 
1  81a 
1  86a 

109a 
048a 
0  12a 

11  526 

8.5 

8.7 
8.4 

ko 

[1.8] 

1.7 
2.6 
1.4 
1.7 

11.5 

4.9 

10.8 

10.8 

9.8 

8.4 

10.1 

4.5 

1.8 
2.7 
1.5 
1.8 

1.8 

4.6 

*"8*87" 

4.8 
9.9 
8.2 
7.8 
8.6 
5.7 

0.6 
0.8 
0.6 
0.6 

5.8 
8.7 
8.4 
8.1 
8.8 
1.5 

1.0 
1.5 
0.9 
1.0 

6.1 
5.1 
4.6 
4.2 
5.2 
2.2 

1.0 
1.5 
0.8 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
0.5 

0.5 
0.0 
0.0 
0.0 

6  60 
5  42 
9  05 
9  50 

[ 

0  88 

1  54 

2  53 
8  87 

....... \ 

854 

7  11 
650 
6  10 
580 

058 

087 

000 

11  42 

2.4 
8.8 
2.0 
2.5 

0.7 
1.1 
0.6 
0.7 

0.8 
0.8 
0.8 
0.8 

0.6 
0.7 
0.5 
0.6 

15  01 

16 

17 
18 

540 
550 
535 

11  52 

12  08 
11  48 

5886 
5486 
5846 

12  416 
12  426 
12  206 

1.8 
2.8 
8.8 

2.6 
4.0 
5.5 

0.7 
1.1 
1.4 

2.5 
8.7 
4.8 

1.8 
1.6 
1.8 

0.2 
0.8 
0.8 

1.8 
1.6 
1.8 

1.0 
1.5 
2.0 

0.9 
1.4 
1.9 

0.0 
0.0 
0.0 

19 
20 

529 

550 

11  42 

12  02 

5  276 
5  496 

12  286 
12  856 

1.9 
8.9 

2.8 
5.7 

0.7 
1.5 

2.6 
4.9 

1.8 
1.9 

0.2 
0.8 

17  88v 

1.8 
1.9 

1.0 
2.1 

1.0 
2.0 

0.0 
0.0 

21 
22 
23 
24 
25 
26 

[12  041 

[5  52] 

[12  18 

[10  48 

[9  48 

5  56 

554 

10  05a 

923a 

7586 

7  286 

10  316 

10  546 

8026 
9566 
8  81a 
7  50a 
459a 
642a 

ro.51 

[0.7] 

[0.0] 

2.8 
4.0 
5.0 
5.1 
5.0 
6.5 

905 
985 
20  42 
20  07 
20  18 
20  85 

2.7 
8.8 
5.0 
5.1 
4.7 
5.0 

0.9 
1.8 
1.7 
1.7 
1.7 
8.2 

1.4 
2.0 
2.5 
2.5 
.      2.5 
8.4 

0.5 
1.0 
1.0 
1.0 
1.0 
1.0 

[ 

[6  00 
4  85 
3  35 

2  no 

0.8 
1.0 
1.0 
1.0 

^12  07' 

^8.6^ 

4.9 

1.7 

2.6 

8.8 

27 
,  28 
29 
80 
31 

32 
33 
84 
35 

11  52 
11  46 
11  44 

[11  881 

5  40 

538 

5  31 

rs  251 

10  506 
10  496 
10  466 
10  066 
9536 

9  456 
8596 
8  166 
4886 

6  07a 
6  02a 
602a 
6  19a 
554a 

4  18a 

884a 

2  54a 

11  846 

4.5 

4.5 

4.5 

[2.8] 

[2.i: 

5.5 
4.2 
8.7 
8.8 

6.2 

6.2 

6.2 

[2,9] 

[2.6 

7.8 
5.9 
5.2 
5.8 

2.8 
2.4 
2.8 

[1.61 
[1.5] 

2.6 
2.0 
1.8 
1.8 

7.2 
7.5 
7.2 
5.0 
4.4 

6.6 
6.1 
4.5 

4.7 

2.1 
2.8 
2.8 

4.8 
4.2 
4.0 

19  44 
19  48 
19  50 
19  56 
19  88 

19  15 

'*i8*44* 

4.8 
4.8 
4.7 
4.2 
8.9 

2.6 
2.2 
2.1 
2.1 

8.7 
8.7 
8.6 
2.2 
1.9 

2.8 
2.1 
1.8 
2.0 

4.0 
4.1 
4.0 
2.7 
2.4 

8.1 
2.4 
2.1 
2.2 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
0.5 
0.0 

11  17       t5  041 

10  00 
9  15 
833 
450 

8  45 

806 

2  21 

11  02 

2.2 
1.9 
1.8 
1.8 

1.8 
1.1 
1.0 
1.1 

36 
37 

455 
10  60 

11  07 
4.88 

4  896 
10  866 

11  886 
504a 

4.8 
6.2 

6.0 
8.7 

2.1 
8.0 

5.2 
7.8 

1.9 
2.8 

1.1 
1.8 

2.8 
2.7 

2.2 
8.1 

2.4 
8.4 

1.0 
1.0 

38 
39 

7  50 
11  SO 

1  37 
5  18 

7836 
11  186 

209a 
5  41a 

4.1 
7.7 

5.8 
10.9 

2.0 
8.7 

5.0 
8.9 

1.9 
2.6 

1.1 
1.5 

2.2 
8.0 

2.1 
8.9 

2.8 
4.2 

1.0 
1.0 

40 
41 

000 
050 

6  12 
708 

1 

—  0  17a 
0  87a 

6  44a 

7  27a 

4.1 
6.8 

5.7 
9.6 

2.0 
8.8 

5.0 
8.0 

1.9 
2.5 

1.1 
1.4 

2.2 
2.8 

2.1 
8.4 

2.8 
8.7 

1.5 
1.5 

42 
43 

12  00 
11  20 

548 
507 

11  496 
11  106 

608a 
5  26a 

10.0 
11.7 

14.2 
16.5 

4.8 
5.6 

11.4 
13.2 

8.0 
8.2 

1.7 
1.9 

8.4 
8.7 

5.0 
5.9 

5.4 
6.3 

1.5 
1.5 

44 

46 

46 
47 
48 

12  20 
11  00 

608 
4  48 

12  086 
10  466 

10  366 
I        028a 
'      11  336 

1 

6  40a 
5  15a 

5  0?n 

7  80a 

6  09a 

4.1 
5.4 

5.7 
7.6 

8.5 
5.7 
5.5 

2.0 
2.6 

2.9 
2.0 
1.9 

5.0 
6.5 

7.1 
5.0 
4.8 

1.9 
2.2 

2.3 
1.9 
1.9 

1.1 
1.3 

1.3 
1.1 
1.1 

2.2 
2.5 

2.7 
2.2 
2.1 

2.1 
2.8 

8.0 
2.1 
2.0 

2.3 
8.0 

8.8 
2.3 
2.2 

1.5 
2.0 

2.0 
2.0 
2.0 

] 
] 

L0  50 
045 

LI  50 

4  87 
658 
587 

6.0 
4.1 
8.9 

414 


TABLE  3.— TIDAL  DIFFERENCES 


i 


1 

2 


8 
4 


5 
6 
7 
8 


9 
10 
11 
12 
13 
14 


15 
16 


17 
18 


19 
20 
21 
22 
23 
21 
25 


26 
27 


28 
29 
SO 
81 
32 


S3 
34 
35 
36 
87 

38 
39 
40 
41 
42 

43 
44 
45 


46 
47 
48 
49 
50 
51 


Station. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Ck>ntinued. 

X18T  INDIES— oontlDued. 

Qatpar  StraiL 

Langwas  Island,  Billiton  Island  .. 
Shoalwater  Island 

Oarimata  Straii. 

Montaran  Islands 

Kumpul  Island 

Borneo. 

Bajor,  Koetei  River  Entrance 

Kotta  Baroe  Reef 

Jelai  River  Entrance 

Padang  Tikar  River 

Burong  Islands 

Po  Point,  Sarawak  River  Entrance 

Sarawak,  Sarawak  River 

Victoria  Harbor,  Labuan  Island  . . 

Kudat  Harbor 

Sandakan  Harbor 

Caebe$. 

ManadoBay 

Likupang  River,  Banka  Strait 

MakasRar 

Brill  or  Spectacle  Reef 

M(ditkka  Islands. 

CajeliBay,  Bouro  Island 

Amboina  Bay,  Amboina  Island  . . . 

Wahai  Bay,  Ceram  Island 

Banda  Harbor,  Banda  Islands 

Dobbo  Harbor,  Arm  Islands 

Sannana  Bay,  Xulla  Besi  Island . . 
Gebi,  Fow  Island 

Ternate  

Manganitu  Bay,  Sangir  Island .... 

PHILIPPINE  ULANM. 

StUu  Iriands. 

Tataan  Harbor.  Tawi-tawi  Island. 

Port  Siasi,  Slasi  Island 

Malbun.  Jolo  Island 

Jolo,  Jolo  Island 

Isabela,  Basllan  Island 

Mindanao  Island. 

21amboanga,  Basilan  Strait 

Dapitan 

Oroquieta,  Iligan  Bay 

Misamis.  Iligan  Bay 

Iligan,  Iligan  Bay 

Agusan  R.  Entr.,  Butuan  Bay 

Surisao 

Sigaboy,  Gulf  of  Davao 

Davao,  Gulf  of  Davao 

Polloc,  Illana  Bay 

Cherif  Island,  Dumanquilas  Bay.. 
Port  Sibulan,  Dumanouilas  Bay . . . 
Port  Banga,  Sibuguey  Bay 

Palaufan  Island. 

Secam  Island,  Balabac  Strait 

Ulugan  Bay 

Cauayan  or  Cavern  Inland 

Paly  or  Barren  Island 

Puerto  Princesa 

Halsey  Harbor,  Culion  Island 


Geographic  position. 


Lati- 
tude. 


South. 

o     / 

232 
8  19 


2  85 
243 


048 
8  12 
258 
088 

North. 


0 
1 
1 
5 
6 
5 


47 
48 
82 
20 
53 
50 


1  80 
1  41 

South. 

509 
605 


8  19 
8  41 
46 
33 
45 
03 
05 


North. 

060 
3  30 


5  11 
582 
556 

6  01 
6  42 


6  54 
8  40 
8  29 
809 

8  14 

9  00 
9  48 
6  39 


7 

7 
7 
7 


03 
21 

38 
26 
31 


8  11 

10  06 

11  16 
10  42 

9  41 
U  48 


Longitude. 


Arc. 


Time. 


107  37 
107  13 


Eait. 

hm  m. 
7  10 
7  09 


108  44 
U0  04 


117  88 
116  40 
110  45 
109  15 


106  42 
110  81 
110  21 

115  12 

116  61 
118  07 


124  46 

125  02 


119  22 
118  64 


127  04 

128  07 

129  31 
129  53 
134  16 
1^5  57 
129  30 


127  20 
125  28 


119  56 

120  49 

121  02 

120  59 

121  58 


122  04 

123  26 
123  48 

123  51 
124-14 

125  31 

125  29 

126  04 
125  35 

124  13 

128  06 
122  53 
122  25 


117  01 

118  47 

119  21 
119  42 

118  42 

119  57 


7  15 
7  20 


7  50 
7  47 
728 
7  17 


7 
7 
7 
7 
7 
7 


15 
22 
22 
41 
47 
52 


8  19 
820 


7  57 
7  56 


8  28 
832 
838 
840 
8  57 
824 
8  38 


829 
822 


800 
8  03 
804 
8  04 
8  08 


808 
8  14 
8  15 
8  15 
8  17 

822 
8  22 
8  24 
8  22 
8  17 

8  12 
8  12 
8  10 


Standard  port  for 
reference. 


Tidal  differences. 


7 
7 
7 
7 
7 


48 
^l 
57 
59 
55 


Name. 


Batavia... 
Batavia. . . 

Batavia... 
Batavia. . . 

Galveston 
Galveston 
Singapore 
Singapore 

Singapore 
Singapore 
Singapore 
Singapore 
Manila . . . 
Manila... 


Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


8  00 


Sydney 
Sydney 
Sydney , 
sVdney 
Manila , 


Sydney . 
Sydney . 
Sydney . 
Sydney . 
Sydney . 

Sydney , 
Sydney , 
Sj'dney . 
Sydney . 
Sydney. 


Page. 


209 
209 


209 
200 


129 
129 
205 
205 


2(15 
205 
205 
205 
218 
218 


165 
165 


165 
166 


165 
165 
165 
165 
165 
165 
165 


165 
165 


283 
233 
233 
233 
213 


233 
233 
233 
283 
233 

233 
233 
233 
233 
283 


Time. 


HW. 


LW. 


Local  time. 


h.  tn. 
■  220 
-  155 


-1-527 
+  6  17 


-H  1  40 
-084 
-f-  1  09 
-8  21 


-546 
-621 

-  5 
+11 

-  0 

-  0 


01 
88 
43 
09 


+  127 
+  202 


+  008 
-869 


-3  18 


2 
1 


13 
16 
2  49 
2  14 
2  83 
0  26 


+ 
+ 


027 
0  17 


h,  ffi. 

-Old 

+  008 


+  7  81 
+  820 


+  232 

-  0  18 
+  1  15 

-  8  16 


-  5 

-  6 

-  4 


41 
16 
58 


+11  44 
-  0  17 
-027 


+  1  57 
+  280 


+  088 
-8  81 


2 
1 
1 
2 
1 
2 
0 


46 
46 
15 
22 
47 
06 
53 


+  0  52 
+  042 


TiiM  meridian^ 
ItCP  East. 


Sydney 233 

Sydney '    233 

Sj'dney ■    233 


Manila 
Manila 
Manila 
Manila 
Manila 
Manila 


+10  18 
+  989 
+  9  49 
+10  54 
-  1  56 


+10  12 
-10  51 
-10  01 
-9  45 
-  9  52 

-10  24 
+11  81 
+  928 
+  932 
+  9  47 

+  9  46 
+  942 
+  945 


213 
218 
213 
213 
213 
213 


+ 

+ 


+ 
+ 


1 
0 
0 


29 
01 
01 


003 


21 
04 


+10  21 
+  9  40 
+10  01 
+11  07 
+  551 


+10  53 
-10  48 
-959 
-  9  47 
-955 

-10  26 
+11  31 
+  9  82 
+  985 
+  9  45 

+  944 
+  9  42 
+  9  51 


+ 
+ 


01 
27 
29 
41 
43 
03 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


jeet, 
+8.2 

+2.4 


+L8 
+4.0 


+4.8 
+4.0 
-0.3 
-0.4 


-0.7 
+L2 
+5.2 
-1.6 
-0.1 
+2.4 


■4.7 
2.5 


-5.1 
7.8 


-4.7 
-1.4 
-5.7 
+0.1 
-3.1 
0.0 
-4.2 


-6.1 
-8.0 


-0.2 
+8.4 
-0.5 
-0.1 
-L8 


-L5 
-0.8 
-0.7 
-0.3 
-0.5 

-0.9 
+0.1 
+0.7 
+0.5 
+1.2 

+1.6 
+L1 
+L5 


+0.5 
+0.9 
+0.8 
+1.2 
+1.7 
+0.5 


fed. 
-0.6 
-0.4 


-a  4 

-0.8 


-0.8 

+L0 

-0.1 

0.0 


-0.1 
0.0 
+0.4 
-0.2 
-0.1 
-0.2 


-3.8 
-3.0 


-8.4 
-3.8 


3.8 
2.8 
-8.5 
■2.6 
3.0 
-2.6 
-8.2 


-8.4 
-3.0 


+0.2 
-0.2 
-0.3 
-0.3 
+0.4 


Ratio 

of 
ranges. 


0.0 

0.0 

0.0 

-0.2 

-0.2 

-0.2 
-0.2 
-0.1 


0.0 

-0.2 

0.0 

-0.2 

-0.4 

0.0 


2.36 
2.00 


L76 
2.68 


4.67 
3.07 
0.95 
0.9S 


0.88 
L18 
1.82 
0.72 
LOO 
L59 


0.73 
LU> 


0.67 
0.31 


0.73 
1.27 
0.67 
1.53 
0.96 
1.51 
0.80 


0.67 
1.00 


0.88 
2.06 
0.94 
1.06 
0.61 


-0.2 

a62 

+0.1 

0,88 

0.0 

0.79 

+0.2 

0.85 

fO.3 

0.76 

0.74 
1.03 
1.21 
L21 
L41 

L53 

L38 
L47 


Lll 
1.25 

LIS 
LS2 
L4« 
Lll 


AND  TIDAL  CONSTANTS. 


415 


Interval. 


• 

Mean 

• 

^ 

s 

3 

HWI. 

LWI. 

A.  m. 

A.  m. 

1 
2 

3  17 
[2  06] 

9  29 

8 
4 

19  801 
[10  20 

[8  18] 

5 
6 

[7  451 
5  81 

[1  88 
[1144 

7 

1180 

5  18 

8 

700 

0  47 

9 

485 

10  47 

10 

400 

10  12 

11 

520 

11  85 

12 

985 

323 

13 

[9  19; 
[10  81] 

[5  S3 

14 

16 

600 

12  15 

Id 

685 

028 

17 

440 

10  66 

18 

088 

646 

19 

1  20 

782 

20 

220 

8  82 

21 

560 

12  00 

22 

145 

7  57 

23 

2  20 

832 

24 

200 

8  10 

25 

500 

11  12 

26 

500 

11  10 

27 

450 

1100 

28 

680 

020 

29 

554 

-  0  18 

80 

605 

004 

81 

7  10 

1  10 

82 

[8  81] 

[2  87] 

33 

6  82 

100 

34 

10  25 

4  15 

85 

11  16 

505 

86 

11  82 

5  17 

37 

11  27 

5  11 

88 

11  00 

445 

39 

805 

1  55 

40 

604 

12  20 

41 

606 

12  21 

42 

6  16 

0  01 

43 

6  10 

12  20 

44 

606 

12  18 

45 

607 

000 

46 

[11  S8\ 

[5  44 

47 

10  30 

4  28 

48 

10  80 

4  28 

49 

10  20 

4  20 

60 

11  80 

5  20 

51 

10  40 

4  19 

Tropic. 


A,  m. 

7  45a 

8  10a 


15  82a 

16  22a 


9  245 

7  105 

10  475 

6  175 


8  515 
8225 
4  49b 
8  475 
8505 
9255 


4  895 
5295 


8  165 
1  295 


015 
195 
185 
485 
155 
025 


8  475 


8865 
8  415 


6  405 

5  675 

6  155 
7855 

7  475 


6  875 
9  325 
10  206 
10  485 
10  88b 

10  105 
8  lib 
34b 
38b 
44b 


5 
5 
5 


5  405 

5  35b 

6  00b 


10  5ab 
9  30b 
9  30b 
9  30b 

10  50b 
9  88b 


A*  m. 

7  495 

8  105 


808a 
8  57a 


0685 

1109a 

5295 

0595 


10  59a 

10  22a 

11  4Sa 
8  86a 
5  44a 
586a 


12  24a 
0805 


11  04a 
659a 


7  41a 

8  S8a 
12  08a 

8  03a 

8  39a 

8  16a 

11  19a 


11  18a 
11  07a 


11  56a 

0  18b 
11  40a 

11  55a 

12  04a 


2  415 

5  3la 

6  15a 
6  25a 
6  20a 


5 
3 
0 
0 
0 


55a 
03a 
I9a 
20a 
25a 


020a 
0  15a 
0  dOa 


6  50a 
5  30a 
5  80a 

5  20ri 

6  40a 
6  05a 


Range  of  tide. 


Mean 
(Mn). 


feet. 


B:§] 


If 

5.8 


5.0 

6.7 

10.4 

4.1 


8.7 

5.6 


8.4 
1.6 


8.7 
6.5 
2.9 
7.8 
5.0 
7.7 
4.1 


8.4 
5.1 


8.0 
7.0 
8.2 
8.6 
[0.9J 


2.1 
8.0 
2.7 
2.9 
2.6 

2.5 
8.5 
4.1 
4.1 
4.8 

6.2 
4.7 
6.0 


1.71 

1.9 

1.6 


Sp 

rinjr 

Neap 

(s«r). 

(Np). 

feet. 

fed. 

""V.i' 

"'i'.V 

7.2 

3.1 

6.7 

2.9 

9.0 

3.9 

14.1 

6.1 

3.5 

2.4 

2.0 
;3.7] 

0.8 
[1.4] 

4.8 

8.1 

6.4 

4.7 

8.9 

2.9 

1.9 

1.4 

4.2 

8.1 

7.5 

5.5 

8.8 

2.4 

9.0 

6.6 

5.7 

4.2 

8.8 

6.5 

4.7 

8.4 

8.9 

2.9 

5.8 

4.8 

8.6 

2.4 

8.6 

5.4 

4.4 

1.8 

5.0 

1.8 

[1.8J 

[0.8] 

Z9 

0.9 

8.8 

1.8 

8.5 

1.5 

8.7 

1.7 

8.4 

1.4 

8.3 

1.3 

5.0 

2.0 

6.6 

2.2 

6.5 

2.2 

6.6 

2.8 

7.0 

3.4 

6.4 

2.7 

6.8 

3.1 

[1.9] 

[1.0] 

2. 1 

1.1 

2.0 

1.0 

2.3 

1.2 

2.5 

1.3 

2.3 

0.9 

Great 
tropic 

(Gc). 


fed. 
6.6 
6.6 


4.9 
7.5 


7.0 
4.6 
6.9 
7.1 


6.8 
8.7 
12.9 
8.7 
4.4 
7.0 


6.6 
9.0 


6.2 
8.5 


6.6 
10.2 

5.4 
11.9 

8.4 
11.8 

7.1 


6.2 
8.5 


5.0 
9.0 
4.7 
5.8 
2.7 


8.6 
4.6 
4.4 
4.8 
4.7 

4.8 
6.5 
6.1 
6.1 
5.9 

6.8 
6.6 
6.2 


4.9 
6.5 
6.2 
6.8 
6.6 
4.9 


Tropic  diurnal 
inequality. 


HWQ. 


fed. 


1.8 
1.1 
LO 


1.0 
1.2 
1.5 
0.9 


0.8 
0.9 


0.7 
0.5 


0.8 
1.0 
0.7 
1.1 
0.9 
1.1 
0.8 


0.7 
0.9 


2.5 
8.4 
2.8 
2.5 


2.9 
3.0 
3.0 
8.0 
3.0 

2.8 
8.0 
1.4 
1.6 
2.1 

1.9 
1.6 
1.8 


LWQ. 


feet. 


Diurnal  wave. 


Tropic 
HW. 
inter- 
val. 


8.3 
8.6 
8.6 


8.5 
4.0 
5.0 
8.2 


4.4 
5.5 


4.8 
2.9 


4.4 
5.9 
8.9 
6.4 
5.2 
6.4 
4.7 


4.3 
5.2 


1.4 
0.5 
0.5 
1.1 


0.4 
1.6 
1.6 
1.6 
1.6 

1.2 
1.0 
1.0 
0.6 
0.4 

0.7 
0.6 
0.6 


A.  tn. 

7  60 

8  12 


22  18 


20  81 
19  52 


19  88 


19  05 
"26.*29" 

19.16 


Mean  sea  level 
above  plane  of— 


Tropic 
range. 


20  18 


feet 
6.6 
5.5 


4.9 
7.6 


6.0 
8.7 
8.8 
8.8 


3.6 
4.2 
5.8 
8.8 
4.0 
5.6 


4.5 
5.6 


4.8 
8.0 


4.5 
6.0 
4.0 
6.6 
5.8 
6.5 
4.7 


4.8 
5.8 


2.9 
8.4 
2.4 
2.4 
2.5 


2.9 
3.4 
3.4 
8.4 
3.4 

8.0 
3.2 
1.7 
1.7 
2.2 

2.0 
1.7 
1.9 


4.0 
4.2 
4.2 
4.3 
4.6 
4.0 


Predic- 
tions. 


fed, 
2.2 
L9 


L6 

2.6 


2.6 
8.1 
8.9 
8.9 


8.7 
4.7 
6.9 
8.2 
1.8 
2.5 


8.4 
4.7 


8.2 
1.8 


8.4 
5.8 
2.8 
6.1 
4.8 
6.1 
8.7 


8.2 
4.4 


2.1 
8.7 
1.7 
1.9 
1.0 


1.2 
2.0 
1.8 
2.0 
2.0 

1.6 
2.2 
2.5 
2.3 
2.6 

2.8 
2.5 
2.8 


1.6 
1.8 
1.8 
1.9 
2.0 
1.6 


Tropic 
LLW. 


feeL 
8.8 
2.8 


2.4 

8.8 


8.5 
2.6 
4.1 
4.1 


8.9 
5.0 
7.2 
8.8 
L8 
8.4 


8.9 
&8 


8.8 
2.2 


8.8 
6.0 
8.2 
6.8 
4.9 
6.8 
4.2 


8.7 
4.9 


2.2 
8.8 
1.9 
2.8 
1.2 


1.8 
2.8 
2.1 
2.1 
2.1 

1.8 
2.5 
2.6 
2.6 
2.8 

2.9 
2.6 
2.9 


2.2 

2.4 
2.3 
2.6 
8.1 
2.3 


Varia- 
tion of 
the  com- 
pass. 


East. 
o 

1.0 
1.0 


1.0 
1.0 


2.0 
1.5 
1.5 
1.5 


1.5 
2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 


1.5 
1.5 


2.5 
2.5 
2.5 
2.5 
8.0 
2.5 
2.5 


2.5 
2.0 


2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
2.0 
2.0 

2.0 
2.0 
2.0 


2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


£ 
^ 


1 

2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 


18 
14 
15 
16 


17 
18 
19 


20U 
21 
22 
23 


24 
25 
26 
27 
28 

29 
80 


81 
82 
33 
34 
85 

36 
37 
38 
39 
40 

41 
42 


43 
44 

4f) 
46 


47 
48 
49 


Station. 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  differences. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Continued. 

PHILIPPINE  ISLANDS— continued. 

Panay  and  Cfuimaras  Islands. 

San  Jose  do  Buen  vista 

Aclan  River  Entrance 

Port  Batan -. 

Libas  (Capiz  Landing) 

Estancia 

Goncepcion  

Banate 

Nabalas,  Guimaras  Island 

Inampulagan  I.,  Gaimaras  Strait .. 
Lugmayon  Point,  Guimaras  Island. 

Tloilo 

Miagao 

Negros  Island. 

Cadiz  Nuevo 

Danao  River  Entrance 

Bals 

Dumaguete 

0dm  Island. 

Moalbnal 

Carmen 

Cebu 

Bofud  Island, 

Tublgon 

Ubay 

Cogton 

Garcia  Hernandez a 

Lejfte  Island. 

Tabogon  Bay,  Sogod  Bay 

Maasin 

Bay bay 

Ormoc 

Palompon 

Poro  Island,  Biliran  Strait 

Tacloban 

Samar  Island. 

Guiuan 

Santa  Elena,  San  Juanico  Strait. . . . 

Santa  Rita,  San  Juanico  Strait 

Cat  balogan 

Calbay  og 

Macarite  Island 

Catarman 

Laoang 

Helm  Harbor 

Hilaban  Idland 

Andis  Island,  Port  Borongan 

Matarinao  Bay 


Lesser  Islands. 

Romblon ,  Romblon  Island 

Pt.  Goncepcion,  Maentre  de  Campo  I. 

Port  Balanaean,  Marinduque  I 

Santa  Cruz,  Marinduque  Island.... 


Mindoro  Mand. 

Port  Galera 

Calapan 

Mnngarin , 


Lati- 
tude. 


North. 
o     / 

10  44 

11  44 
11  86 
11  86 
11  28 

11  13 
11  00 
10  44 
10  27 
10  25 

10  42 
10  88 


10  57 

10  49 

9  36 

9  18 


9  56 
10  35 

10  18 


9  57 

10  04 

960 

9  86 


10  11 
10  08 

10  41 

11  00 
II  03 

11  28 
11  15 


11  02 
11  21 
11  27 

11  47 

12  04 

12  39 
12  31 
12  35 
12  18 
12  02 

11  39 
11  16 


Longitude. 


12  85 

12  55 

13  32 
13  30 


Arc. 


Time. 


Eatt. 


121  66 

122  22 
122  30 

122  43 

123  09 

128  06 
122  49 
122  41 
122  48 
122  82 

122  84 
122  14 


128  19 
123  83 
123  08 
128  18 


123  24 

124  01 
123  68 


123  58 

124  28 
124  81 
124  17 


125  07 
124  50 
124  48 
124  86 
124  23 

124  29 

125  00 


125  44 
124  59 
124  57 
124  52 
124  35 


22 
39 


124 
124 

125  01 

126  22 
125  34 


126  29 
125  34 


122  16 
121  44 

121  52 

122  04 


13  31  120  58 
13  26  121  11 
12  21  i  121  05 


808 
809 
8  10 
8  11 
8  18 

8  12 
8  11 
8  11 
8  11 
8  10 

8  10 
809 


8  13 
8  14 
8  18 
8  13 


8  14 
8  16 
8  16 


8  16 
8  18 
8  18 
8  17 


820 
8  19 
8  19 
8  18 
8  18 

8  18 
8  20 


823 
8  20 
8  20 
8  19 
8  18 

8  17 
8  19 
820 
8  21 
8  22 

8  22 
8  22 


Name. 


Hongkong 
Hongkong 
Hongkong 
Hongkong 
Hongkong 

Hongkong 
Hongkong 
Hongkong 
Hongkong 
Hongkong 

Hongkong 
Hongkong 

Hongkong 
Hongkong 
Sydney . . . 
Sydney . . . 

Sydney . . . 
Sydney . . . 
Sydney . . . 

Sydney . . . 
Sydney . . . 
Sydney... 
Sydney . . . 

Sydney . . . 
Sydney . . . 
Sydney... 
Sydney . . . 
Sydney . . . 

Sydney . . . 
Sydney . . . 

Sydney . . . 
Sydney . . . 
Sydney . . . 
Sydney . . . 
Sydney . . . 

Sydney . . . 
Sydney... 
Sydney . . . 
Sydney . . . 
Sydney 

Sydney 

Sydney . . . 


8  09  Sydnev 

8  07  Sydney 

8  07  Sydney 

8  08  Sydney 


Page. 


201 
201 
201 
201 
201 

201 
201 
201 
201 
201 

201 
201 


201 
201 
233 
283 


288 
288 
288 


288 
233 
28S 
283 


233 
288 
233 
233 
233 

288 
233 


233 
233 
238 
238 
233 

233 
233 
233 
233 
288 

238 
283 


Time. 


233 
233 
233 
233 


8  04  I  Hongkong 201 

8  05     Hongkong 201 

8  04  '  Hongkong |    201 


HW. 


LW. 


Time  meridian^ 
ItOP  EatL 

h.  ifi.       A.  HI. 


-h  100 
-f-1  20 

+ 
+ 
+ 


84 
82 
45 


46 
53 


+  1 

+  1 

-I-  1  44 

+  1  25 

+  111 

-»-  1  87 
-1-109 


-h  202 
+  1  86 
-985 
-10  16 


-987 
-  9  80 
-946 


-9  61 
-929 
-964 
-969 


-10  22 
-966 
-984 
-928 
-924 

-980 
-1-10  21 


+  9  66 
-10  81 
-  9  22 
-9  31 
-935 


+ 

+ 
+ 

+ 


9  01 
9  42 
950 
9  42 
9  40 

9  44 

9  46 


958 
964 
944 
940 


-{-  1  10 
+  1  19 
+  0  41 


+ 

+ 
+ 
+ 

+ 

-I- 
+ 
+ 
+ 


1 
1 
1 
1 
1 

2 
2 
1 
1 
1 


06 
28 
86 
86 
69 

04 
18 
58 
84 
16 


+  1  61 
+  1  21 


+  2  14 
+  141 
-984 
-10  12 


948 
945 
944 


-10  12 

10  00 

-10  06 

10  11 


-10  80 
-10  08 
-966 

-  9  47 
-9  49 

-  9  45 
+11  06 


+  9  26 
-10  64 
-988 
-9  41 
-941 


+ 

+ 
+ 
+ 
+ 

+ 

+ 


907 
9  44 
9  46 
9  44 
9  42 

9  45 
943 


10  19 
10  16 
10  12 
10  07 


+  101 
+  1  11 
+  1  01 


Height. 


HW.      LW 


Mean  Lower 
Low  Water, 


feet. 
-0.9 
-0.1 
+0.1 
+0.1 
+L6 

+1.6 
+1.6 
+L1 
-0.8 
-0.8 

-0.1 
-0.8 


+1.8 
+0.8 
+0.6 
-0.2 


+0.6 
+0.6 
+0.1 


+0.3 
+0,3 
-0.9 
-0.7 


-0.7 
-0.2 
+0.8 
+0,8 
+0.7 

+0.7 
-2.1 


-L7 
-1.7 
-0.3 
+0.4 
-0.7 

-0.9 
+0.2 
+0.7 
+0.9 
+0.6 

+0.9 
+1.0 


+0.2 

+0.8 

0.0 

0.0 


-1.6 

0.7 

■L8 


Jeet. 

-0.3 

-0.4 

-0.3 

-0.2 

-0.1 

-0.2 
-0.2 
0.0 
-0.8 
-0.2 

-0.8 
-0.2 


-0.2 

-0,4 

+0.3 

0.0 


+0.4 
+0.8 
+0.2 


+0.4 

+0,3 

0.0 

+0.1 


+0.2 
+0.2 
+0.2 
+0.2 
+0.3 

+0.3 
-0.3 


-0.8 
+0.2 
-fO.2 
+0.2 
0.0 

+0.1 
0.0 
+0.2 
+0.2 
+0.2 

+0.2 
+0.2 


+0.4 
+0.5 

+a4 

+0^4 


-0.4 
-0.2 
-0.4 


Ratio 

of 

ranges. 


I 


0.82 
1.09 
1.12 
1.09  ' 
1.48 

1.65 
1.56' 
1.33 
1.00  I 
0.82 

1.06 
0.82 


1.45 
1.21 
1.06 
0.94 


1.06 
1.06 
0.97 


0.97 
1.00 
0.74 
0.76 


0.74 
0.88 
1.18 
1.18 
1.12 

1.12 
0.47 


0.59 
0.44 
0,85 
1.06 
0.79 

0.71 
1.06 
1.15 
1.21 
1.12 

1.21 
1.24 


0.94 
0.94 

ass 

0.88 


0.67 
0.S5 
0.58 
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Interval. 


Range  of  tide. 


B 


1 

2 
8 
4 
5 

6 
7 
8 
9 
10 

11 

12 


18 
14 
15 
16 


17 
18 
19 


20 
21 
22 
23 


24 

2i> 
26 
27 

28 

29 
80 


31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 


Mean. 


HWI. 


h,  m. 

10  55 

11  16 
11  31 
11  33 
11  45 

11  45 
11  51 
11  42 
11  23 
11  08 

11  34 
U  05 


12  02 
11  86 
11  40 
10  59 


1139 
11  48 
11  82 


11  27 
11  51 
11  26 
11  20 


11  00 
11  25 
11  47 
11  52 
11  56 

11  50 
653 


6  31 

10  51 
12  00 

11  50 
11  45 

5  SO 

6  13 
6  22 
6  15 
6  14 

6  18 
6  20 


43 

11  13 

44 

11  15 

45 

11  25 

46 

11  80 

47 

1101 

48 

11  11 

.49 

10  32 

LWI. 


h.  n. 


4 
4 
5 
5 
5 

5 
5 
5 
5 
4 

5 
4 


84 
57 
06 
07 
82 

86 

49 
29 
05 
46 

21 
50 


5  47 
5  15 
528 
4  50 


5  20 
5  20 
5  21 


458 
5  07 
502 
4  55 


4 
5 
5 
5 


89 
00 
12 
20 


5  18 


5 
1 


22 
25 


12  12 

4  15 
6  31 
45  27 

5  26 

11  48 
0  02 
0  04 
0  04 
0  U3 

006 
004 


4  89 
4  40 
444 
450 


4  25 
486 
4  25 


Tiot>ic* 


HHWI. 


h.  m. 
10  20b 

10  456 

11  005 

10  586 

11  156 


11  156 
11  216 
11  106 
10  506 
10  356 


11  006 
10  806 


11  806 
11056 
11  006 
10  106 


11  006 
11  106 
10  566 


10  216 

11  006 
10  856 
10  306 


10  106 
10  336 

10  556 

11  006 
11  046 

11  006 
7056 


6366 

10  086 

11  176 
11  126 
11  116 

4  576 

5  386 

5  466 

6  006 
6  006 

6  046 
6  1U6 


10  466 
10  4S6 
10  406 
10  456 


10  186 
10  266 
10  016 


LLWI. 


h.  tn, 
540a 
6  00a 
6  10a 
6  11a 
6  87a 

6  41a 
6  54a 
6  34a 
6  10a 

5  51a 

6  26a 
5  55a 


660a 
6  20a 
685a 
6  00a 


6  27a 
6  19a 
6  20a 


6  18a 
6  20a 
6  12a 
6  05a 


5  40a 

6  01a 
6  12a 
6  18a 
6  16a 

6  20a 
8  89a 


12  116 

5  12a 

6  28a 
6  20a 
6  30a 

11  586 
0  02a 
0  03a 
0  03a 
0  02a 

0  05a 
0  03a 


5  89a 
5  40a 

5  44a 
5  50a 


5  49a 

5  56a 

6  26a 


Mean 
(Mn). 


feet. 
2.7 
8.6 
3.7 
3.6 
4.9 

5.1 
5.1 
4.4 
3.8 
2.7 

8.5 
2.7 


4.8 
4.0 
3.6 
8.2 


8.6 
8.6 
8.8 


8.3 
3.4 
2.5 
2.6 


2.5 
3.0 
4.0 
4.0 
3.8 

8.8 

1.6 


2.0 
1.5 
2.9 
8.6 
2.7 

2.4 
8.6 
8.9 
4.1 
3.8 

4.1 
4.2 


8.2 
3.2 
3.0 
3.0 


2.2 
2.8 
1.9 


Spring 

(Sg). 


feet. 
8.5 
4.7 
4.8 
4.7 
6.4 

6.6 
6.6 
5.7 
4.3 
3.5 

4.5 
3.5 


6.8 
5.2 
4.7 
4.2 


4.7 
4.7 
4.5 


4.8 
4.4 
8.8 
8.4 


8.8 
8.9 
5.2 
5.2 
5.0 

5.0 
2.1 


2.6 
2.1 
4.0 
4.8 
3.9 

8.2 
4.8 
5.1 
5.8 
5.0 

5.3 
5.4 


Neap 

(Np). 


4.2 
4.2 
3.9 
3.9 


2.8 
3.6 
2.6 


feet. 
1.6 
2.0 
2.1 
2.0 
2.7 

2.8 
2.8 
2.4 
1.8 
1.6 

1.9 
1.6 


2.6 
2.2 
2,0 
1.8 


2.0 
2.0 
1.7 


1.9 
2.0 
1.4 
1.5 


1.5 
1.8 
2.4 
2.4 
2.1 

2.1 
1.1 


1.3 
0.8 
1.5 
1.9 
1.1 

1.7 
2.4 
2.7 
2.8 
2.6 

2.8 
2.9 


1.9 
1.9 

1.8 
1.8 


1.3 

1.7 
1.1 


Great 
tropic 

(Gc). 


feel. 
5.2 
5.9 
6.0 
6.0 
7.6 

7.6 
7.7 
7.3 
5.7 
5.1 

6.2 
5.2 


7.2 
6.4 
5.9 
5.1 


6.1 
5.9 
5.7 


5.7 
5.6 
4.4 
4.6 


4.6 
5.1 
6.1 
6.1 
6.2 

6.1 
2.6 


2.8 
8.4 
4.8 
5.7 
4.5 

3.3 
4.4 
4.8 
5.0 
4.9 

5.2 
5.5 


5.6 
5.7 
5.5 
5.6 


4.6 
5.3 
4.3 


Tropic  diurnal 
inequality. 

Diurnal  wave. 

Tropic 
HW. 
inter- 

HWQ. 

LWQ. 

Tropic 
range. 

val. 

feet. 

feet 

h.  fR. 

feet. 

3.8 

2.8 

4.0 

3.4 

2.4 

4.2 

3.4 

2.5 

4.2 

8.4 

2.6 

4.8 

8.4 

2.7 

4.8 

3.4 

2.6 

4.8 

3.5 

2.6 

.  .r.  .  .  .  .  . 

4.4 

8.6 

2.6 

4.4 

3.3 

2.2 

4.0 

3.3 

2.1 

8.9 

3.7 

2.6 

21  11 

4.4 

8.8 

2.2 

4.0 

8.8 

2.4 

4.1 

8.8 

2.1 

8.9 

8.2 

2.1 

8.8 

8.2 

1.4 

8.5 

3.3 

2.4 

4.1 

8.3 

2.2 

4.0 

8.8 

2.2 

* 

.  21  19 

4.0 

8.8 

2.0 

8.9 

8.3 

2.1 

8.9 

2.9 

1.6 

8.8 

3.0 

1.6 

8.4 

8.0 

1.8 

■■•«•«•• 

3.5 

3.0 

2.0 

3.6 

8.0 

2.0 

8.6 

3.0 

2.0 

8.6 

8.1 

2.1 

8.7 

3.0 

2.1 

8.7 

2.2 

0.2 

19  44 

2.2 

1.2 

0.3 

% 

1.2 

1.8 

0.5 

20  03 

2.8 

2.4 

1.9 

21  28 

8.2 

2.9 

2.1 

21  25 

3.7 

2.6 

1.5 

21  50 

3.1 

0.5 

1.5 

4     i? 

# 

1.6 

0.6 

1.5 

1.6 

0.6 

1.6 

1.7 

0.6 

1.7 

1.8 

0.7 

1.7 

1.8 

0.8 

1.6 

1.8 

0.9 

1.5 

1.7 

3.0 

1.9 

3.6 

8.0 

1.9 
2.0 

3.6 

2.8 

3.4 

2.7 

1.9 

8.3 

2.8 

2.0 

3.5 

2.9 

2.1 

3.6 

2.8 

2.0 

3.4 

Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


feet. 
2.1 
2.5 
2.6 
2.6 
8.4 

8.4 
8.4 
8.2 
2.4 
2.2 

2.5 

2.2 


8.2 
2.7 
2.5 
2.0 


2.6 
2.5 
2.8 


2.4 
2.4 

1.7 
1.8 


1.8 
2.1 
2.6 
2.6 
2.6 

2.6 
0.9 


1.1 
1.8 
2.0 
2.4 
1.8 

1.7 
2.2 
2.5 
2.6 
2.5 

2.6 
2.7 


2.4 
2.5 
2.3 
2.8 


1.8 
2.2 
1.6 


Tropic 
LLW. 


feet. 
2.4 
2.7 
2.8 
2.8 
8.6 

8.6 
8.6 
3.4 
2.6 
2.4 

2.9 
2.4 


8.4 
2.9 
2.7 
2,1 


2.8 
2.7 
2.6 


2.6 
2.6 
1.9 
1.9 


2.0 
2.4 
2.8 
2.8 
2.8 

2.8 
1.0 


1.2 
1.6 
2.3 
2.7 
2.0 

1.9 
2.5 
2.7 
2.8 
2.7 

2.8 
2.8 


2.6 
2.7 
2.6 
2.6 


2.1 
2.5 
1.9 


Varia- 
tion of 
the  com- 
pass. 


East, 
o 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.5 
1.5 

1.5 
1.5 


1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
L6 


k 


6 

5 
1.5 
1.5 


1.5 
1.5 
1.6 
1.5 
1.5 

1.0 
1.0 


1.5 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 


1.0 
1.0 
1.0 
1.0 


1.0 
1.0 

1.0  I 


63219**— 11 27 
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TABLE  3.--TIDAL  DIFFERENCES 


I 


1 

2 
8 
4 
5 


6 
7 
8 
9 
10 


11 
12 
13 


14 
15 
16 


17 
18 
19 
20 
21 


22 
23 
24 
26 
26 


27 
28 
29 
30 
31 


82 
33 
84 
35 
86 


37 
88 
39 
40 
41 


42 
43 
44 


Station. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Con  tinued. 


PHILIPPINE  I8LA^' Discontinued. 


Ltuon  Island — tcest  coast. 


Corregidor  Island,  Manila  Bay 
Manila,  Pasig  River  Entrance. 

Olongapo,  Subic  Bay 

Port  Silanguin 

Port  Masinloc 

Santa  Cruz,  Zambales 

Bolinao,  Lingayen  Oulf 

Sual.  Lingayen  Gulf 

Santo  Tomaa,  Lingayen  Gulf.. 
San  Fernando 

SolvecCove 

Salomagud 

Laoag  River  Entrance 


Luzon  Itkmd^^north  coatt. 


Aparri,  Cagayan  River 

Camalaniugan,  Cagavan  River. . . 
Port  San  Pio  V,  Camiguin  Island 


Luzon  Idandr-east  coast. 


Port  Dimalansan : 

Caslguran  Sound 

Hook  Bay,  Polillo  Island 

Polillo,  Polillo  Island 

Port  Lampon,  Lamon  Bay 

Sangirln,  Alabatl.,  Lamon  Bay.. 

Atimonan,  Lamon  Bay 

Apat  Bay,  Lamon  Bay 

Capalonga 

Mambulao 

• 

Guintinua  Island,  Calagua  Islands 

Mercedes 

Cabgan  Island,  San  Miguel  Bay.. 

Si.siran  Bay 

Hitoma,  Catanduanes  Island 

Port  Anaiao,  Catanduanes  Island 

Tabaco,  xabaco  Bay 

Legaspi,  Albay  Gulf - 

Gubat 

San  Bernardino  Island 


Liuon  Island — south  coa^. 


Soraogon 

Pasacao,  Ragay  Gulf 

Gulnayangan,  Kagay  Gulf. . 

Aguasa  Bay 

Catanauan  

Pi  logo 

Lucena  Light.  Tayabaa  Bay 
Anllao,  Balayan  Bay 


Geographic  position.         standard  port  for 


Lati- 
tude. 


North. 

o      f 

14  23 
14  36 
14  49 

14  46 

15  31 


15  46 

16  24 
16  04 
16  17 
16  37 


17  27 

17  47 

18  13 


18  22 
18  17 
18  55 


17  20 
16  05 
14  57 
14  43 
14  40 


14  12 
14  00 
14  02 
14  20 
14  18 


14  25 
14  07 
13  46 
13  56 
18  47 


13  67 
13  22 
13  09 
12  55 
12  45 


12  68 

13  30 
13  53 
13  17 
13  36 


13  47 
13  54 
13  46 


Longitude. 


Arc. 


Time. 


East, 


120  36 
120  57 
120  17 
120  07 
119  56 


119  64 

119  64 

120  06 
120  23 
120  18 


120  28 
120  25 
120  31 


121  38 
121  41 
121  50 


122  22 
122  02 
121  GO 
121  66 
121  87 


121  56 

121  55 

122  19 
122  29 
122  41 


122  56 

123  00 
123  16 

123  89 

124  08 


124  20 
123  44 

123  45 

124  08 
124  17 


124  00 
123  02 
122  27 
122  31 
122  19 


I 


122  05 
121  86 
120  55 


h.  m. 
802 
8  04 
8  01 
8  00 
8  00 


8  00 
800 
8  00 
8  02 
8  01 


8  02 
8  02 
8  02 


8  07 
8  07 
8  07 


8  09 
8  08 
8  07 
8  08 
806 


808 
808 
809 
8  10 
8  11 


8  12 
8  12 
8  13 
8  16 
8  17 


8  17 
8  15 
8  15 
8  17 
8  17 


8  16 
8  12 
8  10 
8  10 
8  09 


8  08 
8  06 
8  04 


reference. 


Name. 


Manila 
Manila 
Manila 
Manila 
Manila 

Manila 
Manila 
Manila 
Manila 
Manila 

Manila 
Manila 
Manila 


Apia 

Apia 

Nagaaaki. 


Nagasaki 
Nagasaki 
Nagasaki 
Nagaaaki 
Naga«aki 

Nagasaki 
Nagasaki 
Nagasaki 
Nagasaki 
Nagasaki 

Nagaaaki 
Nagasaki 
Nagasaki 
Nagasaki 
Nagasaki 

Nagasaki 
Nagasaki 
Nagaaaki 
Nagasaki 
Sydney . . 


Sydney.. - 
Sydney... 
Sydney... 
Sydney... 
Sydney . . . 

Sydney... 
Sydney . . . 
Hongkong 


Page. 


218 
218 
218 
218 
213 


218 
218 
213 
213 
218 


218 
218 
218 


221 
221 
186 


185 
186 
185 
185 
186 


185 
185 
185 
185 
185 


186 
185 
185 
la*) 
185 


185 
185 
185 
185 
283 


233 
233 
233 
233 
233 


233 
233 
201 


Tidal  diilerenceB. 


Time. 


HW. 


LW. 


Time  meridian, 
1«JP  EOMt. 


h.  m. 
-0  22 

000 
-0  27 
-0  29 
-0  84 


-0  88 

-0  54 

0  44 

0  66 

-1  05 


1  21 
•1  86 
-1  46 


-0  64 
-0  44 
-2  16 


-2 
■2 
-2 
-2 
-2 


-2 

-2 

-2 

2 


23 
22 
21 
21 
07 


15 
07 
06 
12 


-2  10 


23 
05 
06 
08 
18 


-2  17 
-2  26 
-2  80 
-2  42 
-1-9  04 


9  08 

-9  44 

9  12 

-9  40 

-9  86 


-9  49 
-9  83 
+1  12 


h. 
0 
0 
0 
0 
0 


m. 
09 
00 
11 
12 
17 


022 
0  27 
0  17 
0  24 
033 


054 
1  09 
1  89 


-0  46 
-087 
-  2  20 


2 
2 
2 
2 
2 


86 
34 
82 
82 

17 


2  27 
2  19 
2  18 
2  26 
2  21 


-227 

-  2  14 

-  2  12 

-  2  11 

-  2  19 


2 
2 
2 
2 
9 


23 
81 
86 
48 
06 


925 

-10  01 

-  9  19 

9  68 

9  48 


-10  10 
-9  61 
-f-  0  58 


Height. 


HW. 


LW. 


Mean  Louter 
Low  Water. 


feet. 
0.0 
0.0 
-0.3 
-0.3 
-0.4 


0.7 
•1.1 
■0.7 
-0.9 
-1.1 


-1.3 
■1.3 
-1.5 


■fO.1 
-1-0.1 
-8.8 


-3.2 
-8.1 
-8.0 
-2.7 
-2.6 


-2.3 
-2.3 
-2.8 
-2.7 
-2.6 


-2.7 
-2.8 
-1.6 
-2.8 
-2.8 


2.9 

2.9 

2.6 

-8.0 

-0.7 


0.0 
-hO.l 
-fO.6 
4-0.4 
-1-0.3 


-0.1 

0.0 

-1.7 


fett. 
0.0 
0.0 
-f-0.1 
-HO.  2 
-1-0.2 


-f-0.1 
-4-0.1 
-f-0.1 
-t-0.2 
■f-0.1 


0.0 

+0.1 

0.0 


0.0 

0.0 

-0.6 


I 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


-0.6 
-0.6 
-0.4 
-0.6 
-0.6 


-0.6 
-0.6 
-0.6 
-0.6 
-fO.l 


-f-0.4 
-f-0.3 
-1-0.4 
-f-0.4 
-fO.4 


-1-0.4 
-f-0.4 
-0.4 


Ratio  > 

of 
ranges. 


1.01 
1.04 
0.66 


■1.00 
1.00 
0.91 
0.89 
0.86 


0.82 
0.73 
0.82 
0.75 
0.73 


0.70 
0.68 
0.66 


0.58 
0.60 
0.61 
0.66 
0.68 


0.73 
0.73 
0.73 
0.66 
0.68 


0.66 
0.65 
0.81 
0.65 
0.65 


0.6S 
0.63 
0.68 
0.61 
0.76 


0.88 
0.94 
1.06 
1.00 
0.97 


0.85 
0.88 
0.61 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
ineqoality. 

Diurnal  wave. 

Mean  aea  level 
above  planeof- 

- 

Varia- 
tion of 
the  com- 
pass. 

a 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

C8g). 

Neap 

(NP). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

9 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

East. 

h.M. 

h.m. 

h.  m. 

h.  m. 

feeL 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

•^*?V 

/««. 

feet. 

o 

1 

2 
3 
4 
5 

6 
7 

10  22 
10  42 
10  07 
10  06 
[10  00 

[9  661 

3  56 

4  13 
8  55 
8  54 
3  50 

[3  40] 
8  85 
8  50 
3  45 
3  30 

[3  10] 
2  55 
2  40 

9  145 
9886 
9086 
9066 
9006 

8566 
8  406 
8606 
8406 
8806 

8  156 
8006 
7  606 

566a 
606a 
552a 
550a 
545a 

540a 
585a 
5  45a 
540a 
5S0a 

5  10a 
455a 

4  25a 

1.2 
1.4 
1.2 
1.2 
1.2 

[1.1] 

0.9 

1.1 

1.0 

0.9 

[0.8] 

0.8 

0.7 

1.6 
1.8 
1.6 
1.6 

:i.«: 

[1.4] 
1.2 
1.4 
1.8 
I- 2 

[1.1] 

1.0 

0.9 

0.8 
0.9 
0.8 
0.8 
0.8; 

[0.8] 

0.6 

0.8 

0.7 

0.6 

[0.6] 
0.6 
0.5 

4.4 

4.4 
4.0 
8.9 
8.8 

8.6 
3.2 
3.6 
3.3 
3.2 

3.1 
8.0 
2.9 

20  50 
20  41 
20  18 

8.9 
8.9 
8.5 
8.5 
8.5 

8.8 
2.9 
8.8 
8.1 
2.9 

2.8 
2.8 
2.8 

1.4 
L4 
1.8 
1.8 
1.8 

1.1 
0.9 
1.1 
1.0 
0.9 

0.8 

as 

0.7 

2.0 
2.0 
1.8 
1.8 
1.8 

1.7 
1.6 
1.7 
1.6 
1.6 

1.4 
1.8 
1.2 

1.0 
1.0 
1.0 
1.0 
1.0 

0.5 
0.5 
0.5 
0.5 
0.3 

0.6 
0.5 
0.0 

20  05 
20  08 
20  29 

8    [io  io 

9      [10  00 

10      ro  4is 

" 

11 

12 
13 

L-     J 

[9  20] 
9  05 
8  50 

........ 

14 

6  18 

0  18 

5826 

042a 

2.7 

8.2 

2.0 

8.8 

0.6 

1.2 

1.8 

1.6 

1.0 

0.0 

15 

629 

028 

5486 

052a 

2.7 

8.8 

2.0 

8.9 

0.6 

1.8 

1.4 

1.7 

2.0 

0.0 

16 

600 

12  13 

5  156 

12  226 

8.5 

4.6 

2.4 

5.0 

0.6 

1.4 

1.5 

• 

2.2 

2.6 

0.5 

17 

655 

12  00 

5  156 

12  096 

3.6 

4.7 

2.5 

4.5 

0.6 

1.5 

1.6 

2.8 

2.6 

0.5 

18 

555 

12  00 

5  156 

12  096 

8.7 

4.8 

2.6 

4.6 

0.6 

1.5 

1.6 

2.4 

2.6 

0.5 

19 

556 

12  01 

5  166 

12  106 

8.8 

4.9 

2.7 

4.7 

0.6 

1.6 

1.7 

2.4 

2.6 

0.5 

20 

556 

12  02 

5  186 

12  116 

4.1 

5.8 

2.9 

5.0 

0.6 

1.6 

1.7 

2.6 

2.8 

0.5 

21 

608 

12  15 

5836 

12  246 

4.2 

5.4 

2.9 

5.1 

0.6 

1.6 

1.7 

2.6 

2.8 

0.5 

22 

602 

12  07 

5806 

12  166 

4.5 

5.7 

8,1 

5.3 

0.6 

1.7 

1.8 

2.7 

2.9 

1.0 

23 

6  10 

12  15 

5  406 

12  246 

4.5 

5.7 

8.1 

5.4 

0.6 

1.7 

1.8 

2.7 

3.0 

1.0 

24 

6  12 

12  17 

5  426 

0  Ola 

4.5 

6.7 

8.1 

5.4 

0.6 

1.7 

1.8 

2.7 

8.0 

1.0 

25 

607 

12  10 

5  376 

12  196 

4.1 

5.3 

2.9 

5.1 

0.6 

1.7 

1.8 

2.6 

2.8 

1.0 

!  26 

1 

6  10 

12  16 

5  406 

000a 

4.2 

5.4 

2.9 

5.1 

0.6 

1.7 

i        1.8 

2.6 

2.8 

1.0 

27 

558 

12  11 

5  286 

12  206 

4.1 

5.3 

2.9 

5.1 

0.6 

1.8 

1.9 

2.6 

2.8 

1.0 

28 

6  16 

12  24 

5466 

0  08a 

4.0 

5.2 

2.8 

5.1 

0.7 

1.8 

1.9 

2.5 

2.8 

1.0 

29 

6  16 

002 

5  466 

0  11a 

5.0 

6.5 

8.5 

6.2 

0.7 

1.8 

1.9 

8.2 

3.4 

1.0 

80 

6  16 

005 

5466 

0  14a 

4.0 

5.2 

2.8 

5.1 

0.7 

1.8 

1        1.9 

2.5 

2.8 

1.0 

31 

6  13 

12  24 

5  436 

008a 

4.0 

5.2 

2.7 

5.1 

0.7 

1.8 

1.9 

1 

2.5 

2.8 

1.0 

32 

6  09 

12  20 

5  896 

0  04a 

3.9 

5.1 

2.6 

5.0 

0.7 

1.8 

1.9 

2.5 

2.8 

1.0 

33 

5  58 

12  10 

5286 

12  196 

3.9 

5.1 

2.5 

5.0 

0.7 

1.8       13  27  '        1.9 

2.5 

2.8 

1.0. 

34 

554 

12  05 

5  246 

12  126 

4.2 

5.4 

2.8 

5.3 

0.7 

1.8    1.9 

2.6 

2.9 

1.0 

85 

6  44 

11  55 

5  146 

12  006 

3.8 

4.9 

2.5 

4.7 

0.6 

1.7    1.8 

2.4 

2.6 

1.0 

36 

6  33 

11  47 

6006 

11  526 

2.6 

8.4 

1.8 

8.6 

0.6 

1.6 

1.7 

1.8 

2.0 

1.0 

87 

12  10 

540 

11  066 

6  54a 

3.0 

4.0 

1.8 

5.5 

2.5 

1.8 

8.1 

2.8 

2.6 

1.0 

38 

11  80 

500 

10  256 

600a 

8.2 

4.3 

2.0 

5.5 

2.6 

1.9    

3.2 

2.8 

2.6 

1.0 

39 

12  00 

540 

10  556 

6  40a 

3.6 

4.8 

2.2 

6.1 

2.6 

1.9  1 

8.2 

2.6 

2.9 

1.0 

40 

11  82 

5  01 

10  ^V) 

5  55a 

3.4 

4.4 

2.0 

6.0 

2.7 

1.9    

3.8 

2.5 

2.8 

1.0 

41 

11  85  ;      5  10 

1 

10  506 

6  10a         3.3  1        4.3 

1 

2.0 

6.9  1 

2.7 

1.9 

8.3 

2.5 

2.8 

1.0 

42        11  21  .      4  47 

10  866 

5  47a  j        2. 9  !        3. 8 

1.7 

5.4 

1 

2.8 

2.0 

8.4 

2.2 

2.6 

1.0 

43 

11  85 

5  04 

10  516 

6  06a'        3.0  '        3.9 

1.8 

5.4  1 

2.8 

2.0 

8.4 

2.3 

2.5 

1.0 

44 

1 

11  03 

4  17 

10  146 

* 

5  55a          2.0  1        2.6  | 

1               ■               i 

1.3 

4.3 

] 

2.8 

1 

2.0 

1 

8.4 

1.7 

2.0 

1.0 

420 


TABLE  3.— TIDAL  DIFFERENCES 


s 


5 
6 
7 


8 

9 

10 

11 


12 
13 


14 
16 
16 
17 
18 


1 
2 


19 

20 
21 

22 


23 
24 
25 
26 
27 


Station. 


POLYNESIA. 

NORTH  PACIFIC  GROUPS. 

Benin  or  Arzobispo  Islands. 


Newport,  Hillsboro  Island 
Portliloyd,  Peel  Island ... 


Marianoi. 
Guam  or  Guajan  Island 


4    Salpan  Island 


Gilbert  IslancU, 

Apamama  or  Hopper  Island. 
Apalang  or  Charlotte  Island 


Oaroline  lalands. 

Tomil  Bay,  Yap  or  Cap  Island 
Kiti  Harbor,  Ponapi  Island  . . . 
Kusaie  or  Ualan  Island 


Marshall  Islands. 

Kiyajalein  Island 

Ebon  Atoll,  or  Boston  Island 

Ailuk  Island 

Port  Rhin,  Mulgrave  Islands 


Detached  islands. 

Midway  Islands 

Howland  Island 

Palm  vra  Island 

Fanning  Island 

Christmas  Lsland 


Hatoaiian  Islands. 

Eleele,  Hanapepe  Bay,  Kauai  I 

Honolulu,  Oahu  Island 

Kaunakakai,  Molokai  Island... 
Kahului,  Maul  Island 

Kihei,  Maalaea  B.,  Maui  Island 

Lahaina,  Maui  Island 

Mahukona,  Hawaii  Island 

Kealakekua,  Hawaii  Island 

Hilo,  Hawaii  Island 


Geographic  position. 


Lati- 
tude. 


,    Longitude. 


North. 

o     / 

26  36 

27  05 


13  26 
15  19 


9  30 
6  47 
5  20 


8  40 

4  85 

10  25 

6  14 


080 
1  50 


28  13 

0  53 
5  50 
3  50 

1  55 


21  M 

21  18 

21  a*) 

20  54 


20  47 
20  50 
20  11 
19  28 
19  44 


Arc.     Time. 


East. 


142  09 
142  12 


144  39 

145  44 


138  05 
158  08 
163  05 


167  46 

168  40 

170  00 

171  45 


173  55 
172  50 


h.  tn. 
9  29 
9  29 


9  39 
9  43 


9  12 
10  33 
10  52 


11  11 
11  15 
11  20 
11  27 


11  36 
11  31 


Wetl. 


177  21 
176  35 
162  10 
159  20 
157  20 


159  35 
157  62 
157  02 
156  29 


156  28 
156  40 
165  54 
165  56 
155  05 


11  49 
11  46 
10  49 
10  37 
10  29 


10  38 
10  31 
10  28 
10  26 


10  26 
10  27 
10  24 
10  24 
10  20 


Standard  port  for 
reference. 


Name. 


Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 


Honolulu 
Honolulu 
Honolulu 


Honolulu 
Honolulu 
Honolulu 
Honolulu 


Honolulu. 
Honolulu. 


Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 


Page. 


217 
217 


217 
217 


217 
217 
217 


217 
217 
217 
217 


217 
217 


217 
217 
217 
217 
217 


Honolulu 
Honolulu 
Honolulu 
Honolulu 

Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 


217 
217 
217 
217 


217 
217 
217 
217 
217 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


A.  m. 
-I-  6  59 
+  1  89 


+ 
+ 


2  49 
2  29 


+  2  45 
-083 
+  1  26 


-084 
+  0  10 
-I-  0  15 
+  025 


-006 
■f  0  10 


+ 
+ 
+ 
+ 


0  41 
323 

1  37 

2  11 
0  86 


h.  fn. 
+  6  57 
+  1  42 


+ 

+ 


802 
2  32 


+  243 
-030 
+  1  29 


-0  31 
+  0  13 
+  0  13 
+  028 


-002 
+  0  18 


+ 
+ 

+ 
+ 


0  15 
826 

1  40 

2  14 
0  37 


Time  m/cridian^ 
167°  90'  W. 


-0  61 
000 

-  1  13 

-  1  46 


0  10 
020 
085 
0  45 
050 


+  1  28 
000 

-  1  07 

-  1  45 


-027 
-006 
-022 
-0  47 
-1  06 


,  Ratio 
Height      I      of 
(ranges. 


HW.      LW. 


Mean  Lower 
Low  WaJler. 


Seel. 

+1.1 

+0.9 


+0.9 
+0.5 


+1.6 
+2.4 

+L7 


+2.7 
+3.1 
+4.3 
+3.8 


+3.1 
+3.1 


-0.2 
+4.8 
+0.2 
+1.0 
+1.0 


-0.2 

0.0 

+0.5 

+0.6 


+0.6 
+0.7 
+0.8 
+0.1 
+0.8 


feet 

+0.1 

+0.1 


+0.1 
+0.1 


+0.4 
+0.5 
+0.5 
+0.5 


+0.5 
+0.5 


+0.1 
+0.6 
+0.2 
+0.3 
+0.3 


0.0 

0.0 

+0.1 

+0.2 


+0.1 
+0.2 
+0.1 
0.0 
+0.2 


I 


1.87 
1.61 


1.70 
1.86 


0.0 

2,29 

+0.2 

2.88 

+0.1 

2.37 

2.97 
S.22 
4.24 
3.39 


3.22 
8.22 


^0.76' 

4.24 

1.02 

1.61 

1.61 

! 

0.83 
1.00 
1.S6 
1.44 


1. 36 

1.44 

1.17 

I.IO 

1.63 
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s 


1 

2 


3 

4 


5 
G 
7 


8 

9 

10 

11 


12  ' 
13 


14 
15 
16 
17 
18 


19 
20 
21 
22 


23 
24 
25 
26 
27 


Interval. 


Mean. 


HWI. 


11  SO 
6  10 


7  20 
700 


7  15 
4  00 
6  00 


400 
4  45 
4  60 
500 


4  80 
4  45 


06 
10 
26 
00 
25 


250 
848 
2  38 
2  08 


3  43 
8  32 
3  20 


8 
8 


10 
09 


LWI. 


A.  m. 
5  15 
000 


1  20 
050 


1  00 
10  15 
12  15 


10  15 

11  00 
11  00 
11  15 


10  45 

11  00 


9  43 

1  00 

11  40 

12  15 
10  38 


Tropic. 


HHWI. 


11  21 

10  00 

8  56 

8  20 


9  38 
9  58 
9  46 
920 
906 


A.  fn. 
11  89a 
620a 


7  80a 
7  11a 


7  24a 
4  07a 
6  08a 


4  08a 
4  52a 

4  56a 

5  07a 


4 

4 


87a 
52a 


2  31a 
7  16a 

5  37a 

6  10a 
4  35a 


8  Ola 
4  00a 
2  49a 
2  18a 


3  53a 
3  32a 
3  30a 
8  20a 
3  20a 


LLWI. 


A.  fit. 

4  18a 
-  1  08a 


022a 
-  0  17a 


0  06a 

9  285 

11  235 


9295 
10  155 
10  215 
10  325 


10  005 
10  155 


8  585 
0  21a 

10  215 

11  125 

9  355 


10  005 
8  3>tf> 
7  495 
7  185 


8  365 
8  565 
8  435 
8  185 
8  015 


Range  of  tide. 


Mean 

(Mn). 


feel. 
2.2 
1.9 


2.0 
1.6 


2.7 
3.4 
2.8 


3.5 
3.8 
5.0 
4.0 


3.8 
3.8 


0.9 
5.0 
1.2 
1.9 
1.9 


Spring 

(Sg). 


feei. 
2.8 
2.4 


2.6 
2.0 


3.4 
4.3 
3.5 


4.4 
4.7 
6.2 
5.0 


4.7 
4.7 


1.1 
6.2 
1.6 
2.4 
2.4 


Neap 

(Np). 


feet. 
1.6 
1.4 


1.0 

1.3 

1.2 

1.5 

1.6 

2.1 

1.7 

2.2 

1.6 

2.1 

1.7 

2.2 

1.4 

1.8 

1.8 

1.6 

1.8 

2.3 

1.5 
1.1 


1.9 
2.4 
2.0 


2.5 
2.7 
3.6 
2.8 


2.7 
2.7 


0.6 
8.6 
0.9 

1.4 
1.4 


0.7 
0.8 
1.1 
1.2 


1.1 
1.2 
0.9 
0.9 
1.3 


Great 
tropic 

(Gc). 


Seet. 
8.6 
3.1 


3.6 
2.6 


4.0 
4.9 
4.2 


5.0 
5.4 
6.8 
5.6 


6.4 
5.4 


1.4 
6.8 
2.1 
3.1 
3.1 


1.8 
2.0 
2.5 
2.6 


2.6 
2.6 
2.3 
2.2 
2.7 


Tropic  diurnal 
inequality. 


HWQ. 


/ert. 
2.0 
1.9 


3.0 
1.7 


2.2 
2.5 
2.3 


2.6 
2.6 
8.0 
2.7 


2.6 
2.6 


0.1 
3.0 
1.5 
1.9 
1.9 


1.3 
1.5 
1.8 
1.9 


1.8 
1.9 
1.6 
1.6 
2.0 


LWQ. 


feet. 
0.4 
0.4 


0.5 
0.3 


0.4 
0.6 
0.4 


0.5 
0.6 
0.6 
0.6 


0.6 
0.6 


0.8 
0.6 
0.3 
0.4 
0.4 


0.8 
0.3 
0.3 
0.4 


0.3 
0.4 
0.4 
0.3 
0.4 


Diurnal  wave. 


Tropic 
HW. 
inter- 
val. 


A.  m. 


Tropic 
range. 


4  31 


feet. 
2.0 
1.9 


3.1 
1.7 


2.3 
2.5 
2.3 


2.6 
2.7 
8.1 
2.7 


2.7 
2,7 


0.8 
3.1 
1.6 
1.9 
1.9 


1.3 
1.5 
1.8 
1.9 


1.8 
1.9 
1.6 
1.5 
2.0 


Mean  sea  level 
above  planeof- 


Predic- 
tions. 


feel. 
2.4 
2.1 


2.4 
1.8 


2.8 
3.3 
2.8 


2.3 
2.6 
3.1 
2.6 


2.5 
2.6 


0.7 
3.1 
0.9 
1.4 
1.4 


0.6 
0.7 
1.0 
1.1 


1.0 
1.1 
0.9 
0.8 
1.2 


Tropic 
LLW. 


feet. 
1.4 
1.2 


1.6 
1.0 


Varia- 
tion of 
the  com- 
pass. 


Wett. 
o 

1.6 
1.5 


Eatt. 

2.6 
2.6 


1.6 

2.0 

2.1 

6.6 

1.7 

7.6 

2.1 

8.0 

2.3 

8.6 

2.9 

8.6 

2.4 

8.5 

2.3 

9.0 

2.3 

9.0 

0.9 

10.6 

2.9 

8.6 

0.8 

8.0 

1.2 

7.5 

1.2 

7.0 

0.7 

10.5 

0.8 

10.5 

1.1 

10.0 

1.2 

10.0 

1.1 

10.0 

1.2 

10.0 

1.0 

10.0 

0.9 

10.0 

1.2 

10.0 
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TABLE  3.— TIDAL  DIFFERENCES 


B 

3 


1 

2 
8 
4 
6 
6 
7 


11 
12 


13 
14 


16 


16 


17 


18 


21 


22 
23 
24 


26 
26 
27 
28 
29 
SO 


31 
32 


33 


Station. 


POLYNESIA— Continued. 

SOUTH  PACIFIC  O  ROUPS. 

Detached  islands. 

SaU  y  Gomez  Island 

Easter  Island 

Rapa  or  Oparo  Island , 

Caroline  Atoll 

Tonga-rewa  or  Penrhyn  Island  . . 

Suvarof  Island , 

Uea,  Uvea,  or  Wallis  Island , 


Tuamoiu  or  Low  Archipdago. 


8  Gambler  or  Mangareva  Island 

9  Bow,  Harpe,  or  Sao  Island. 
10  '  Nairsa or  Rangiroa Island.. 


I 


Marquetas  Islands. 

Santa  Christina  or  Taou-ata  Island . 
Tai-o-hae  B.,  Nouka  Hiva  Island... 


Society  Islands. 

Tahiti  or  Otaheite  Island . . . . 
Borobora  or  Bolabola  Island 


Tubuai  or  AtMral  Isiands. 
Tubuai  Island 


Cook  or  Hervey  Islands. 
Rarotonga  Island 


Phoenix  Islands. 
Enderbury  Island 


Tokelau  or  Union  Islands. 
Fakaofu  or  Bowditch  Island . 


Samoa  or  Navigator  Islands. 

19  :  Apia,  TTpolu  Inland  

20  I  Pago  Pago,  Tutuila  Island 


Manua  Island 


Tonga  or  Friendly  Islands. 

Vavau  Island 

Namuka  Island 

Tongatabu  Harbor 


F^ji  Islands. 

Vatoa  or  Turtle  Island 

Mango  Island 

Totoya  Inland 

Savu  Sttvu  Bay,  Vanua  Levu  Island . 

Biiva  Harbor,  VI  li  Levu  Island 

Ngaloa  Bay,  Kandavu  Island 


Delachrd  islands. 

Rotumah  Island  

North  Minerva  Reef 


Kermadec  Islands. 
Raoul  or  Sunday  Island. . 


G«»r.ph.cp«lUon.  ^UndjS^^.K.rt  for 


Lati- 
tude. 


South. 

O        I 

26  19 

27  10 
27  37 
10  00 

9  00 
13  13 
13  24 


Longitude. 


Arc. 


Time. 


Weti. 


106  26 
109  21 
144  19 
150  15 
157  65 
163  12 
176  08 


23  06  I  136  00 
18  20  140  45 
14  58     147  62 


9  65 
862 


139  08 
'  140  00 


I 


17  30  I  149  30 
16  80  I  151  46 


28  26 


21  16 


3  09 


925 


13  60 

14  17 
14  16 


18  34 

20  15 

21  00 


149  83 


169  40 


171  11 


171  16 


171  44 
170  42 
169  30 


A.  fit. 

702 

7  17 

9  37 

10  01 

10  32 

10  53 

11  45 


9  00 
9  23 
9  61 


9  17 
920 


958 
10  07 


958 


10  89 


11  26 


11  26 


11  27 
11  23 
11  18 


173  68 

11  36 

174  46 

11  39 

176  10 

11  41 

ExxA. 


19  49 

17  25 

18  5<i 
16  43 

18  08 

19  02 


181  46 
180  50 
180  10 
179  15 
178  26 
178  15 


12  07 
12  03 
12  01 
11  57 
11  54 
11  53 


12  30 
23  36 

177  02 
181  06 

29  13 

182  15 

11  48 

12  04 


12  09 


Name. 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Apia. 

Apia. 


Apia. 


Apia. 


Apia. 


Apia. 


Apia. 
Apia. 
ApU. 


Apia. 
Apia. 
Apia., 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Auckland. 


Page. 


221 
221 
221 
221 
221 
221 
221 


221 
221 
221 


221 
221 


221 
221 


221 


221 


221 


221 


221 
221 
221 


221 
221 
221 


221 
221 
221 
221 
221 
221 


221 
221 


229 


I 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h.  911. 

+  9  61 
6  82 
6  06 
9 
0 


+ 


67 
27 
9  09 
0  16 


4  40 
8  49 
1  68 


3  69 
2  39 


6  53 
6  43 


1 
1 
0 
1 
0 
0 


04 
04 
39 
14 
44 
34 


-   0  68 
+  036 


+11  22 


h.  m. 
+  954 
633 
609 
9  59 
0 
9 
0 


+ 
+ 
+ 


+ 
+ 


24 
10 
17 


-  4  39 

-  3  46 

-  1  67 


8  66 
2  36 


6  62 
6  40 


1 
1 
0 
1 
0 
0 


01 
01 
41 
13 
46 
36 


-  1  00 
+  0  84 


+11  37 


Height 


HW. 


LW. 


Mean  Loto 
Water  Springs. 


-328 

-  327 

-027 

-  024 

-  1  28 

-  1  22 

-026 

-  0  24 

000 
+  0«) 
-0  25 

000 
+  033 
-  0  24 

-006 
+  1  25 
-006 

-  0  02 
+  1  23 

-  002 

/ert. 
0.0 
-0.4 
-0.8 
-1.8 
-1.6 
-0.8 
+1.1 


-0.8 
-0.8 
-LO 


0.0 
+0.3 


-2.0 
-L6 


-0.8 


-0.4 


+1.2 


-0.8 


0.0 
-0.4 
+1.2 


+0.6 

0.0 

+0.6 


0.0 
0.0 
+0.8 
+1.0 
+0.4 
+0.7 


/eet. 
0.0 
0.0 
0.0 

-0.2 

-0.1 
0.0 

+0.1 


0.0 

0.0 

-0.2 


0.0 
+0.1 


Ratio 

of 
ranges. 


-0.2  i 
-0.2 


0.0 


0.0 


+0.2 


0.0 


0.0  ; 
0.0 

+0.2  I 

I 

I 


0.0 
0.0 
0.0 


0.0 

0.0 

+0.1 

+0.2 

0.0 

+0.1 


+0.9  i  +0.1  I 
+2.2  ,  +0.2  j 


-6.2 


1. 
0. 
0. 
0. 
0. 
0. 
1. 


02 

88 
73 
85 
46 
73 
38 


0.73 
0.73 
0.65 


0.96  i 
1.08 


0.31 
0.42 


0.73 


0.85 


1.42 


a73 


1.00 
0.85 
1,42 


1.19 
1.00 
1.19 


0.96 
0.96 
1.08 
1.35 
1.12 
L23 


1.31 

1.73 


-0.6        0.39 


AND  TIDAL  CONSTANTS. 


428 


1 

6 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  iiea  level 
above  plane  of— 

1 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sfir). 

Neap 

(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

intei^ 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

• 

• 
EatL 

1 

2 
8 
4 
5 
6 
7 

h,  fit. 
400 
0  40 
0  10 
4  00 
600 
3  10 
6  40 

h.  n. 

10  15 
653 
6  25 

10  14 

12  15 
9  23 
028 

h.  m. 
369a 
038a 
0  09a 
358a 

5  58a 
309a 

6  39a 

h,  tn. 

10  256 
7046 
6856 

10  286 

12  316 
9  836 
086a 

/eel. 
2.7 
2.3 
1.9 
0.9 
1.2 
1.9 
8.6 

feet. 
8.3 
2.8 
2.4 
1.1 
1.6 
2.4 
4.4 

feel. 
2.0 
1.7 
1.4 
0.7 
0.9 
1.4 
2.7 

feet. 
2.8 
2.4 
1.9 
0.9 
1.2 
1.9 
8.7 

fett. 
0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 

feet. 
0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 

h,  m. 

feet. 
0.4 
0.4 
0.3 
0.2 
0.8 
0.3 
0.4 

feet. 
1.6 
1.4 
1.2 
0.6 
0.8 
1.2 
2.2 

feel. 
1.3 
1.1 
0.9 
0.9 
0.5 
0.9 
1.7 

o 

16.6 
16.0 
11.0 
8.0 
8.0 
9.0 
9.6 

8 

9 

10 

150 
240 
4  80 

808 

8  55 

10  43 

1496 
2396 
4886 

8  136 

9066 

10  556 

1.9 
1.9 
1.7 

2.4 
2.4 
2.1 

1.4 
1.4 
1.3 

1.9 
1.9 
1.7 

0.3 
0.8 
0.3 

0.1 
0.1 
0.1 

0.8 
0.8 
0.3 

1.2 
1.2 
1.0 

0.9 
0.9 
0.8 

10.6 
9.6 
9.0 

11 
12 

2  80 
850 

845 
10  05 

2296 
8  496 

8556 
10  146 

2.6 
2.8 

8.1 
3.5 

1.9 
2.1 

2.6 
2.9 

0.4 
0.4 

0.1 
0.1 

0.4 
0.4 

1.6 
1.8 

1.2 
1.4 

8.0 
8.0 

13 
14 

12  00 
12  10 

648 
600 

11  58a 

12  08a 

6  046 
6  126 

0.8 
1.1 

1.0 
1.4 

0.6 
0.8 

0.8 
1.1 

0.2 
0.2 

0.0 
0.0 

0.2 
0.2 

0.6 
0.7 

0.8 
0.6 

9.5 
9.0 

16 

800 

9  13 

2  606 

9236 

1.9 

2.4 

1.4 

1.9 

0.8 

0.1 

0.8 

1.2 

0.9 

10.0 

16 

600 

12  16 

6696 

12  246 

2.2 

2.7 

1.7 

2.2 

0.8 

0.1 

0.8 

1.4 

1.1 

10.0 

17 

600 

11  15 

4696 

11  226 

3.7 

4.6 

2.7 

8.8 

0.4 

0.1 

0.4 

2.8 

1.8 

8.6 

18 

600 

12  13 

5696 

12  286 

1.9 

2.4 

1.4 

1.9 

0.8 

0.1 

0.8 

1.2 

0.9 

9.0 

19 
20 
21 

626 
700 
600 

0  12 

0  45 

12  18 

6226 
6  596 
6  696 

020a 

0  64a 

12  206 

2.6 
2.2 
8.7 

8.2 
2.7 
4.6 

2.0 
1.6 
2.7 

2.7 
2.2 
8.7 

0.8 
0.3 
0.4 

0.1 
0.1 
0.1 

17  10 

0.3 
0.3 
0.4 

1.6 
1.4 
2.3 

1.3 

1.1 

.1.8 

9.6 
9.6 
9.6 

22 
23 
24 

620 
750 
6  20 

0  10 

1  35 
0  10 

6  196 

7  496 
6  196 

0  18a 

1  45a 
0  18a 

8.1 
2.6 
8.1 

8.8 
3.2 
8.8 

2.3 
2.0 
2.3 

3.1 
2.6 
3.1 

0.4 
0.4 
0.4 

0.1 
0.1 
0.1 

0.4 
0.4 
0.4 

1.9 
1.6 
1.9 

1.6 
1.8 
1.6 

10.0 
10.6 
11.0 

25 
26 
27 
28 
2«» 
30 

6  10 
6  10 
6  35 
600 
680 
6  40 

000 
000 
0  20 
12  13 
0  15 
025 

6096 
6  096 
6  846 
5596 
6  296 
6  396 

0  10a 
0  10a 
0  29a 
12  206 
0  24a 
033a 

2.5 
2.5 
2.8 
3.5 
2.9 
3.2 

3.1 
3.1 
3.5 
4.3 
8.6 
4.0 

1.9 
1.9 
2.1 
2.6 
2.2 
2.4 

2.5 
2.6 
2.8 
3.5 
2.9 
3.2 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

1.6 
1.6 
1.8 
2.2 
1.8 
2.0 

1.2 
1.2 
1.4 
1.7 
1.4 
1.6 

10.6 
10.0 
10.5 
10.0 
10.5 
10.5 

81 
32 

6  15 
750 

000 
186 

6  146 

7  496 

008a 
1  42a 

3.4 
4.6 

4.2 
5.5 

2.5 
3.3 

3.6 
4.6 

0.4 
0.5 

0.1 
0.1 

0.4 
0.6 

2,1 
2.8 

1.7 
2.2 

9.6 
11.5 

83 

6  00 

12  13 

6026 

12  096 

8.0 

8.8 

2.7 

3.3 

0.3 

0.2 



0.8 

1.6 

1.6 

12.6 

424 


TABLE  3.— TIDAL  DIFFERENCES 


M 

^ 


Station. 


1 
2 
3 
4 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 

86 
37 
88 
89 
40 
41 


42 
43 
44 
45 
46 

47 
48 
49 
50 
51 

52 
53 
M 

56 

57 
58 
59 
60 
61 

62 
63 
64 
65 


AUSTRALASIA. 

NBW  ZEALAND. 

Stewart  Idand. 

Port  Adventure 

Port  Pegasus  

MaJK)n  Bay 

Pateraon  Inlet 

South  Island. 

Akaroa  Harbor 

Timaru 

OaQiaru 

Otago  Harbor  Entrance 

Port  Chalmers,  Otago  Harbor 

Dunedin,  Otago  Harbor 

Molyneux  Bav 

Waikawa  Harbor 

Ruapuke  Island,  Foveaux  Strait. 
Awarui  or  Blufif  Harbor 

New  River 

Center  Island,  Foveaux  Strait . . . 

Preservation  Inlet 

Dusky  Sound 

Bligh  Sound 

Milford  Sound 

Jackson  Bay 

Haast  River  Entrance 

Bruce  Bay 

Okarito  Lagoon 

HokitikaBar 

Greymouth,  Grey  River 

Westport,  BuUer  River 

Wanganui  Inlet 

Motupipi  River,  West  Entrance. . 

Astrolabe 

Nelson 

Croisilles  Harbor 

Port  Hardy 

Rangitoto  Road 

Pelorus  Sound  Entrance 

Queen  Charlotte  Sound  Entrance 

Picton  Harbor 

Port  Underwood 

Cape  Campbell 

Kaikoura  Peninsula 

Port  Lyttleton 

North  Island. 

East  Cape 

Poverty  Bay 

Clyde  (Wairoa  River) 

Napier  (Ahuriri  Harbor) 

Cape  Palliser 

Wbllington.  Port  Nicholson 

Porirua  Hart»or 

Manawatu  River 

Wanganui  River 

Opunake  Bay 

New  Plymouth  (Taranaki) 

Mukau  River 

KawhiaHarbor    

Whaingaroa  Harbor 

Waikato  River 

Manukau  Harbor  Entrance 

Manukau  Wairopa  Channel 

Onehunga  Wharf 

Kaipara  HArbor  Entrance 

Hokianga  River  Entrance 

Cape  Maria  Van  Dlemen 

Parengarenga 

Rangaunu  or  Awanui  River 

Whangaroa  Harbor 


Geographic  position. 


Lati- 
tude. 


South. 

O   ' 

47  04 
47  13 
46  56 
46  57 


43  45 

44  23 

45  06 
45  46 
45  49 

45  58 

46  23 
46  89 
46  88 
46  36 

46  29 
46  28 
46  OR 
45  46 
44  50 

44  86 
43  59 
43  50 
43  85 
43  17 

42  42 
42  27 
41  46 
40  35 
40  48 

40  58 

41  15 
41  03 
40  42 
40  48 

40  52 

41  04 
41  18 
41  23 

41  44 

42  28 

43  35 


37  40 

38  42 

39  02 

39  29 
41  38 

41  17 
41  04 

40  29 
39  58 
39  29 

39  a5 

38  42 
88  04 
37  47 
37  24 

37  03 
37  W 
36  56 
36  23 
35  34 

34  30 
34  31 

34  52 

35  06 


Longitude. 


Arc. 


Time. 


East. 


168  12 
167  43 

167  45 

168  09 


172  46 
171  18 
171  01 
170  44 
170  89 

170  82 
169  88 
169  09 
168  33 
168  22 

168  19 
167  62 
166  37 

166  33 

167  82 

167  49 

168  88 

169  04 

169  86 

170  18 

170  59 

171  13 

171  38 

172  33 

172  49 

173  06 
173  17 

173  42 
178  56 

174  01 
174  10 

174  21 
174  03 
174  10 
174  19 
173  44 
172  60 


178  82 
178  01 
177  26 
176  55 
175  15 

174  46 

174  51 

175  13 
175  00 

173  62 

174  (Hy 
174  88 
174  50 
174  53 
174  47 

174  32 
174  31 
174  49 
174  10 
173  19 

172  39 

173  02 
173  19 
173  46 


h.  m. 
11  13 
11  11 
11  11 
11  13 


11  81 
11  25 
11  24 
11  23 
11  23 

11  22 
11  19 
11  17 
11  14 
11  13 

II  13 
It  10 
11  06 
11  06 
11  10 

11  U 
11  15 
11  16 
11  18 
1121 

11  24 
11  25 
11  27 
11  80 
11  81 

11  82 
11  33 
11  35 
11  36 
11  86 
11  37 

11  37 
11  36 
11  37 
11  37 
11  35 
11  31 


11  54 
11  52 
11  60 
11  48 
11  41 

11  39 
11  39 
11  41 
11  40 
11  35 

11  36 
11  39 
II  39 
II  40 
11  39 

11  38 
11  38 
11  39 
11  37 
11  33 

11  31 
11  32 
11  33 
11  35 


Standard  port  for 
reference. 


Name. 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Wellington 
Wellington 
Wellington 
Wellington 
Wellington 

Wellington 
Wellington 
Wellington 
Wellington 
Wellington 

Wellington 
Wellington 
Wellington 
Wellington 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


Page. 


229 
229 
229 
229 


229 
229 
229 
229 
229 

229 
229 
229 
229 
229 

229 

229 
229 
229 
229 

229 
229 
229 
229 
229 

229 
229 
229 
229 
229 

229 
229 
229 
229 
229 
229 

229 
225 
225 
225 
225 
225 


225 
225 
225 
225 
225 

225 
225 
225 
225 
229 

229 
229 
229 
229 
229 

229 
229 
229 
229 
229 

229 
229 
229 
229 


Tidal  diflerences. 


Time. 


HW. 


LW. 


Time  meridian, 
17g°  W  East. 


h.  tn. 
+5  40 
+5  05 
-6  80 
-5  40 


-3  40 
-3  20 
-3  45 
-8  45 
-3  20 

-2  60 
-4  00 
-4  28 

+6  00 
-4  60 

-5  60 
+5  80 
+4  26 
+4  28 
+4  04 

+4  01 
+4  20 
+4  20 
+3  45 
+8  45 

+8  40 
+3  66 
+3  30 
+2  28 
+2  20 

+2  20 
+2  80 
+2  43 
+2  87 
+1  10 
+2  16 

+  1  41 
+8  43 
+  1  10 
+1  00 
-0  23 
-0  18 


+2  10 
+  1  25 
+1  30 
+1  04 
-0  14 

000 

+1  58 
+5  00 
+5  15 
+2  18 

+2  20 
+3  05 
+2  10 
+2  45 
+1  57 

+2  80 
+3  00 
+3  80 
+3  20 
+3  00 

+1  20 
+0  41 
+0  85 
+0  60 


h.  tn. 
+6  00 
+5  20 
-6  20 
-6  80 


-2  65 
-3  20 
-8  15 
-8  25 
-2  40 

-1  20 
-3  40 
-4  16 
-5  40 
-4  20 

-5  80 
+6  30 
+4  60 
+4  45 
+4  21 

+4  17 
+4  SO 
+4  80 
+4  02 
+4  05 

+4  10 
+4  16 
+4  00 
+2  46 
+1  41 

+2  40 
+2  35 
+3  00 
+2  54 
+  1  23 
+2  83 


+1  48 
+8  57 
+  1 
+1 
-0  10 
000 


28 

10 


+2  10 
+1  38 
+1  40 
+1  12 
-0  06 

ODO 
+2  11 
+5  60 
+6  26 
+2  35 

+2  80 
+3  46 
+2  16 
+2  10 
+2  11 

+2  40 
+8  10 
+3  60 
+8  80 
+3  10 

+1  40 
+0  68 
+0  62 
+0  60 


Height. 


Ratio 

of 

rangres. 


HW. 


LW. 


Mean  Low 
WaterSprings. 


feet. 

-0.9 

-0.8 

-LI 

-0.9 


-L3 
-2.8 
-2.7 
-2,9 
-3.0 

-8.1 
-0.9 
-LI 
-LI 
-0.9 

-0.9 
-LI 
-L2 
+0.8 
-0.8 

-0.9 
-0.7 
-0.9 
-1.8 
-3.6 

+0.7 
+0.9 
+0.6 
-L7 
+4.9 

+4.7 
+8.0 
+2.8 
+2.7 
-1.3 
+L9 

-0.9 
+  L6 
+8.8 
+3.8 
+2.3 
+2.6 


+3.0 
+1.8 
+8.1 
0.0 
+2.0 

0.0 
+4.0 
+2.6 
+8,2 
-0.1 

+2.5 
+2.9 
+2.8 
+3.1 
+3.0 

+3.4 

+4.7 
+4.7 
+0.9 
+0.2 

-2.0 
-L9 
-L7 
-2.4 


feet. 

-0.1 

-0.2 

-0.8 

-0.2 


-0.2 
-0.4 
-0.4 
-0.2 
-0.4 

-0.3 
-0.2 
-0.2 
-0.3 
-0.2 

-0.1 
-0.2 
-0.2 
-0.2 
—0.2 

-0.1 
0.0 
-0.2 
-0.2 
-0.4 

-0.1 
-0.2 
-0.2 
-0.8 
+0.1 

+0.4 
0.0 
0.0 
0.0 

-0.2 
0.0 

-0.2 
0.0 
+0.2 
+0.2 
+0.1 
+0.1 


+0.2 

+0.2 

+0.1 

0.0 

0.0 

0.0 
-0.2 
+0,2 
+0.2 

0.0 

+0.2 
+0.2 
+0.2 
+0.2 
+0.2 

+0.2 

+0.4 

+0.4 

0.0 

0.0 

-0.2 
-0.2 
-0.1 
-0.2 


0.90 
0.92 
0.90 
0.91 


0.86 
0.76 
0.70 
0.65 
0.66 

a64 
0.91 
0.88 
0.90 
0.91 

0.90 
0.88 
0.87 
1.13 
0.92 

0.90 
0.91 
0.91 
0.86 
0.00 

1.10 
1.14 
1.09 
0.82 
1.62 

1.56 
1.39 
L36 
1.35 
0.86 
1.25 

0  91 

1  45 
2.12 
2.09 
1.67 
1.73 


L88 
1.52 
1.91 
0.97 
1.58 

1.0O 
2.18 
1.76 
1.94 
0.99 

L30 
LS5 
L34 
LS8 
L36 

1.42 
L56 
1.56 
L12 
LOS 

a77 
0.78 
0.79 
0.71 


AND  TIDAL  CONSTANTS. 
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0) 

a 

J5 


1 
2 
8 
4 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
84 
35 

36 
37 
38 
39 
40 
41 


42 
43 
44 
45 
46 

47 
48 
49 
50 
51 


Interval. 


Mean. 


BWl. 


LWI. 


h,  n. 

12  24 

11  47 

1  12 

1  04 


323 
337 
3  10 
3  09 
3  34 

403 
2  50 
2  20 

0  20 

1  54 

054 
12  11 
11  02 
11  06 
10  45 

10  43 

11  06 
11  07 
10  34 
10  37 

10  35 

10  52 

10  29 

9  80 

923 

924 
9  35 
9  50 
945 
8  18 
925 


8  60 
S  32 
00 
50 
25 
26 


7  18 
6  30 
6  33 
605 
440 

452 
6  50 
9  54 
10  06 
925 


52 

928 

53 

10  16 

54 

9  21 

55 

9  57 

56 

908 

57 

9  40 

58 

10  10 

59 

10  41 

60 

10  29 

61 

10  05 

62 

823 

63 

7  45 

&ft 

7  40 

65 

7  57 

h.  m. 

6  17 
5  85 
720 

7  12 


10  06 
985 
988 
9  27 

10  12 

11  31 
9  08 
8  SO 

7  03 

8  22 


7 
5 
5 
4 
4 

4 
4 
4 
4 
4 


12 
44 
00 
55 
85 

32 
49 
60 
24 
SO 


88 
45 
32 
8  20 
2  17 


3,17 
8  13 
8  40 
335 

2  04 

3  15 

2  80 
2  23 
12  15 
12  02 
10  40 
10  46 


055 

020 

0  20 

12  15 

10  50 

10  54 
040 
4  21 
3  55 
3  15 

3  11 

4  29 
2  59 
2  55 

2  55 

3  23 
8  53 
434 

4  12 
3  48 


2 
1 
1 
1 


16 
35 
30 
80 


Tropic. 


HHWI. 


h.  tn. 

12  27^ 

11  485 

1  13a 

1  05a 


3  24a 
838a 
8  11a 
8  14a 

8  85a 

404a 
2  51a 
2  21a 

0  21a 

1  55a 

0  57a 
12  125 
11  035 
11  065 
10  465 

10  465 

11  095 
11  085 
10  875 
10  885 

10  365 
10  585 
10  805 

9  315 
9  245 

9  255 
9  865 
9  515 
9465 

8  215 

9  265 


8  515 
8  315 
59a 
49a 
24a 
25a 


5 
4 
4 
4 


7  17a 
6  29a 
6  82a 
6  04a 
4  39a 

4  51a 

6  49a 
9  53a 

10  07a 
9  29a 

9  32a 
10  19a 

9  24a 
10  00a 

9  11a 

9  43a 
10  13a 
10  43a 
10  33a 
10  09a 

8  27a 

7  48a 

7  43a 

8  02a 


LLWI. 


A.  tn. 

6  145 
5  815 

7  165 
7  085 


10  025 
9  825 
9  845 
9  235 

10  085 

11  275 
9  045 
8  265 

6  595 
8  185 

7  095 
5405 
4  56a 
4  52a 
4  31a 


29a 
46a 
46a 
21a 
26a 


35a 
42a 
29a 
8  17a 
2  15a 


8  15a 
8  10a 
8  S7a 
832a 

2  Qla 

3  12a 

2  26a 
2  29a 
12  205 
12  075 
10  455 
10  515 


1  00a 
0  26a 
0  26a 

12  225 

10  565 

11  015 

0  45a 
4  26a 
4  00a 
3  12a 

3  08a 

4  26a 

2  56a 
2  52a 

2  52a 

•6  20a 

3  50a 

4  32a 
4  09a 
8  45a 

2  15a 

1  82a 
1  27a 
1  26a 


Range  of  tide. 


8.3 

7.2 
5.8 
6.4 
7.6 

10.0 
10.4 
10.3 
10.6 
10.5 

10.9 

12.0 

12.0 

8.6 

7.9 

5.9 
6.0 
6.1 
5.5 


Mean 

Spring 

(Mn). 

feet. 

feeL 

6.9 

8.1 

7.1 

7.9 

6.9 

7.7 

7.0 

7.8 

6.6 

7.4 

5.8 

6.5 

5.4 

6.0 

5.0 

5.8 

5.0 

5.6 

4.9 

5.5 

7.0 

7.8 

6.8 

7.6 

6.9 

7.7 

7.0 

7.8 

6.9 

8.1 

6.8 

7.6 

6.7 

7.5 

8.7 

9.7 

7.1 

8.0 

6.9 

8.1 

7.0 

8.2 

7.0 

7.8 

6.6 

7.7 

4.6 

5.1 

8.5 

9.5 

8.8 

9.8 

8.4 

9.4 

6.3 

7.0 

12.5 

14.0 

12.0 

14.0 

10.7 

12.0 

10.5 

11.8 

10.4 

11.6 

6.6 

7.7 

9.6 

10.7 

7.0 

7.8 

4.8 

5.2 

7.0 

7.6 

6.9 

7.5 

5.5 

6.0 

5.7 

6.2 

6.2 

6.8 

5.0 

5.5 

6.3 

6.9 

8.2 

8.5 

5.2 

5.7 

8.6 

7.8 
6.3 
7.0 
8.8 

11.6 
12.2 
11.9 
12.3 
12.2 

12.6 
13.9 
14.0 
10.0 
9.2 

6.8 
7.0 
7.1 
6.4 


Neap 

(Np). 


feet. 
5.6 
6.2 
6.1 
6.2 


5.8 
5.1 

4.8 
4.0 

4.4 

4.3 
6.2 
6.0 
6.1 
6.2 

5.6 
6.0 
5.9 
7.7 
6.2 

5.6 
5.6 
6.2 
5.3 
4.0 

7.5 
7.7 
7.4 
5.5 
11.0 

9.7 
9.4 
9.2 
9.2 
5.3 
8.4 

6.2 
4.5 
6.6 
6.5 
5.2 
5.4 


5.8 
4.7 
5.9 
8.0 
4.9 

8.1 
6.8 
5.4 
6.0 
6.3 

8.2 
8.4 
8.5 
8.7 
8.4 

9.0 

9.9 
9.7 
7.1 
6.5 

4.9 
4.8 
4.9 
4.5 


Great 
tropic 
(Qc). 


feet. 
7.2 
7.2 
7.0 
7.1 


6.7 
6.9 
6.5 
6.2 
5.1 

5.0 
7.1 
6.9 
7.0 
7.1 

7.2 
6.9 
6.8 
8.8 
7.2 

7.2 
7.3 
7.1 
6.9 
4.7 

8.6 
8.9 
8.5 
6.4 
12.7 

12.4 
10.8 
10.6 
10.5 
6.9 
9.7 

7.1 
4.9 
7.1 
7.0 
5.6 
5.8 


6.3 
5.1 
6.4 
3.3 
5.3 

3.4 
7.3 
5.9 
6.5 

7.8 

10.3 
10.7 
10.6 
10.9 
10.8 

11.2 

12.3 

12.4 

8.9 

8.1 

6.1 
6.3 
6.4 
5.7 


I 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.5 
0.5 
0.5 
0.5 


0.5 
0.4 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.4 

0.5 
0.5 
0.5 
0.4 
0.6 

0.6 
0.6 
0.6 
0.6 
0.5 
0.6 

0.5 
0.5 
0.6 
0.6 
0.5 
0.5 


0.5 
0.5 
0.6 
0.4 
0.5 

0.4 
0.6 
0.5 
0.6 
0.2 

0.3 
0.6 
0.3 


0. 
0. 


0.8 
0.3 
0.6 
0.3 
0.2 

0.2 
0.4 
0.4 
0.2 


Diurnal  wave. 


LWQ. 


feel. 
0.5 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.4 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.5 
0.1 
0.1 
0.1 
0.1 

0.5 
0.5 
0.1 
0.5 
0.1 

0.1 
0.1 
0.1 
0.1 
0.2 

0.6 
0.1 
0.1 
0.1 
0.5 
0.1 


0. 
0. 
0. 
0. 
0. 
0. 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.5 
0.5 

0.4 
0.4 
0.4 
0.4 


Tropic 
HW 

inter- 
val. 


A.  fn. 


4  52 


8  59 


Tropic 
range. 


feet. 
0.6 
0.5 
0.5 
0.5 


0.5 
0.4 
0.4 
0.5 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.5 

0.6 
0.6 
0.6 
0.6 
0.4 

0.5 
0.5 
0.5 
0.4 
0.6 

0.8 
0.6 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.6 
0.6 
0.5 
0.5 


0.5 
0.5 
0.6 
0.4 
0.5 

0.4 
0.6 
0.5 
0.6 
0.6 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.8 
0.8 
0.6 
0.6 

0.5 
0.5 
0.6 
0.5 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


Tropic 
LLW. 


feet. 

feet. 

4.0 

3.6 

4.0 

8.6 

3.8 

8.4 

8.9 

3.5 

3.7 
8.2 
8.0 
2.9 
2.8 

2.8 
8.9 
8.8 
8.8 
8.9 

4.0 
8.8 
3.8 
4.8 
4.0 

4.0 
4.1 
8.9 
8.8 
2.6 

4.8 
4.9 
4.7 
8.5 
7.0 

7.0 
6.0 
5.9 
6.8 
8.8 
5.4 

3.9 
2.6 
3.8 
3.8 
3.0 
3.1 


3.4 
2.8 
8.4 

1.8 
2.8 

1,8 
3.9 
3.2 
3.5 
4.4 

5.8 
6.1 
6.0 
6.2 
6.1 

6.3 
7.0 
7.0 
5.0 
4.6 


3. 
3. 


8.6 
8.2 


3.3 
2.9 
2.7 
2.6 
2.5 

2.4 
3.5 
8.4 
3.4 
3.5 

3.6 
3.4 
8.4 
4.4 
8.6 

3.6 
3.6 
8.5 
8.4 
2.8 

4.2 
4.4 
4.2 
8.2 
6.2 

6.2 
5.4 
5.2 
5.2 
3.4 
4.8 

3.5 
2.4 
3.5 
3.4 
2.8 
2.8 


3.1 
2.5 
8.2 
1.6 
2.6 

1.6 
3.6 
8.9 
3.2 
4.0 

5.2 
5.4 
5.4 
5.5 
5.4 

5.6 
6.2 
6.2 
4.5 
4.2 

3.2 
3.1 
8.2 
3.0 


Varia- 
tion of 
the  com- 
pass. 


Eatt. 
o 

18.5 
18.5 
18.5 
18.5 


17.5 
17.5 
18.0 
18.5 
18.5 

18.6 
18.5 
18.5 
18.5 
18.5 

18.5 
18.0 
18.0 
18.0 
18.0 

17.5 
17.5 
17.0 
17.0 
17.0 

17.0 
17.0 
16.5 
16.0 
16.0 

16.0 
16.5 
16.5 
16.0 
16.0 
16.0 

16.5 
16.5 
16.5 
16.5 
17.0 
17.5 


15.0 
16.5 
15.5 
15.5 
16.5 

16.5 
16.5 
16.0 
16.0 
16.0 

15.5 
15.5 
15.5 
15.0 
15.0 

15.0 
15.0 
15.0 
14.5 
14.5 

14.0 
14.0 
14.0 
14.5 


I 
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TABLE  3.— TIDAL  DIFFERENCES 


B 

2 


1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 


13 
14 
15 
16 
17 
18 
19 


20 
21 
22 
23 
24 


25 


26 
27 
28 


29 
30 


81 
32 
33 


34 
35 
86 


87 
38 


39 
40 
41 
42 


43 
44 
45 


46 
47 
48 
49 
50 
51 
52 


Btation. 


AUSTRALASIA— Contlnaed. 

NEW  ZEALAND— continued. 

North  /«ton<i— Continued. 

Port  Rossell  (Bay  of  Islands) 

Whangaruru 

Tutukaka 

Wangarie  Harbor 

Great  Barrier  Island,  Nagle  Cove 
Auckland  Harbor 

River  Thames,  Entrance 

Coromandel  Harbor 

Mercury  Bay 

Tauranga  Harbor 

Opotikl  River 

Cape  Runaway 

LESSER  islands. 

Detached  iMands. 

Port  Hutt,  Chatham  Islands 

Antipodes  Islands 

Perseverance  Harbor,  Campbell  I 

Port  Rora,  Auckland  Island 

Norfolk  Island 

Lord  Howe  Island 

Mlddleton  Reef 

New  Caledonia, 

Port  Alcmdne,  Isle  of  Pines 

Noumea  Bay 

Port  St.  Vincent 

PortBalad 

Port  Yengen 

LoyaJUy  lalanda. 
Wreck  Bay,  Lifou  Island 

New  Hebrides  Islands, 

Port  Sandwich,  Mallicolo  Island. 
Havannah  Harbor,  E&tte  Island . 
Aneityum  Island 

Banks  Islands, 
Patteson,  Vanua  Lava  Island  . . . . 

Santa  Cfruz  Islands, 
Vanikoro  Island 

Solomon  Islands, 

Makira  Bay,  San  Christoval  I 

Vulavu,  Isabel  Island 

Gaselle  Harbor,  Bougainville  I  . . 

New  Britain  Island. 
Blanche  Bay 

New  Ireland  I^nd, 
Holz  Haven 

New  Hanover  Island. 
North  Haven 

Louisiade  Archipelago. 

Joannet  Harbor,  Joannet  Island  . 
Richards  Bay,  Woodlark  Island.. 

NEW  GUINEA,  OR  PAPUA. 

Dutch  New  Guinea. 

Dourga  Strait 

Triton  Bay 

Segaar  Bay 

Cape  Spencer,  Dampier  Strait 

Qerman  New  Guinea. 

Port  Constantine 

Rook  Island 

Parsee  Point 

English  New  Guinea. 

Kiriwina,  Trobriand  Islands 

Cape  Vogel.  Ward  Hunt  Strait . . . 

East  Cape,  Goschen  Strait 

China  Strait 

8u-a-u  Harbor 

Port  Moresby 

Fly  River  Entrance 


Geographic  position. 


Lati- 
tude. 


South. 

O       ' 

35  16 
35  26 

85  39 

35  53 

86  11 
86  50 

37  10 

86  45 

36  46 

87  86 

88  00 
87  32 


48  47 

49  41 
52  84 
60  82 
29  03 
31  84 
29  27 


22  29 
22  12 
21  58 
20  15 
20  89 


20  45 


16  26 

17  86 
20  15 


18  48 
11  36 


10  30 
8  80 
6  85 


4  18 
248 
2  26 


11  12 
903 


7  27 

8  47 
2  40 
053 

580 
688 
6  38 


8  28 

9  40 
10  13 
10  33 
10  43 

9  25 
8  43 


Longitude. 


Arc.     Time 


East. 


174  08 
174  24 
174  34 

174  30 

175  33 

174  49 

175  35 
175  31 

175  54 

176  12 

177  18 

178  00 


188  22 
178  42 
169  09 

166  17 

167  69 
169  06 
160  09 


167  80 
166  30 
166  05 
164  25 
164  66 


167  06 


167  47 

168  16 

169  44 


167  81 
166  65 


161  80 
169  40 
155  06 


162  12 
150  67 
149  65 


153  18 
152  49 


138  44 
134  06 
132  23 
131  15 


145  48 
148  00 
147  10 


151  03 
150  01 
150  51 
150  41 
150  14 

147  07 

148  26 


h.  m. 
11  37 
11  38 
11  38 
11  38 
11  42 
11  39 

11  42 
11  42 
11  44 
11  45 
11  49 
11  62 


12  13 
11  55 
11  17 
11  05 
11  12 
10  86 
10  87 


11  10 
11  06 
11  04 

10  58 

11  00 


11  06 


11  11 
11  18 
11  19 


11  10 
11  08 


10  46 
10  89 
10  20 


10  09 
10  04 
10  00 


10  13 
10  11 


9  15 
8  56 
8  50 
8  45 


9  43 
9  52 
9  49 


10  04 
10  00 
10  04 
10  03 
10  01 
9  48 
984 


Standard  port  for 
reference. 


Name. 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Sydney. . . 
Sydney... 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 

Apia. 


Melbourne 
Melbourne 
Melbourne 


Apia. 

Apia. 

Apia. 
Apia. 
Apia. 

Apia. 

Apia. 

Apia. 


Apia. 
Apia. 


Bombay . 
Nagasaki 
Nagasaki 
Bombay. 


Page. 


229 
229 
229 
229 
229 
229 

229 
229 
229 
229 
229 
229 


229 
229 
229 
229 
229 
238 
288 


221 
221 
221 
221 
221 


221 


287 
287 
287 


221 


221 


221 
221 
221 


221 


221 


221 


221 
221 


261 
185 
185 
261 


Nagasaki 185 

Nagasaki 185 

Nagasaki '    185 


Nagasaki 185 

Nagasaki 185 

Nagasaki 185 

Nagasaki 185 

Nagasaki ia5 

Nagasaki 185 

Bombay 261 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 
17fS°  sa  East. 

h.  m.  h.  tn. 

+0  17  +1  13 

+0  06  +0  22 

-0  02  +0  14 

-0  06  +0  12 

-0  19  -0  02 

000  000 


06 
19 
00 

+0  10 


09 
02 


-0 
-0 
-0  12 
-0  21 
+0  46 


+0  30 
+0  08 
+0  12 
+0  05 
-0  04 
+108 


Local  time. 


-  1 


+ 
+ 
+ 


41 
3  43 
6  54 
49 
29 
27 
82 


4 

0 
0 
0 


-11  42 
-11  12 
+10  68 
+1128 
+11  18 


+1143 


+  2  52 
+  2  42 
+  2  87 


+1168 
+10  08 


+11  69 
+10  14 
-  7  86 


-10  86 
-  4  20 
-4  40 


+  2  40 
-005 


+11  65 
+  6  10 

-  1  50 

-  6  29 


+  928 
+  858 
+  9  13 


+ 
+ 

+ 
+ 
+ 


8  67 
902 
0  28 

0  12 

1  02 
0  38 
200 


+ 
+ 

+ 


0  13 
8  81 
7  15 
604 
0  43 
026 
0  82 


-11  89 
-11  11 
+10  63 
+1126 
+11  19 


+1144 


+  240 
+  280 
+  2  26 


+1166 
+10  06 


+12  00 
+10  17 
-736 


-10  87 
-4  19 
-489 


2  41 
004 


+12  03 
+  606 

-  1  66 

-  6  19 


+  9  24 
+  863 
+  9  09 


+ 
+ 

+ 
+ 
+ 


853 
866 
0  32 
007 
055 

0  34 

1  56 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WaterSprings. 


feel. 
-2.8 
-2.3 
-2.1 
-2.1 
-0.1 
0.0 

+1.9 
+L7 
-1.7 
-2.7 
-8.7 
-2.2 


-6.0 
-8.4 
-6.0 
-6.8 
-3.8 
+1.1 
+1.0 


+0.4 

0.0 

0.0 

+0.8 

+0.4 


+0.0 


+L4 
+0.8 
+L0 


+0.6 


+0.6 


0.0 
+0.3 
-0.4 


-LO 
-0.8 
-0.8 


+2.6 
+0.9 


+2,2 
-0.7 
-L8 
-0.6 


-4.4 

-4.6 
-4.4 


-4.6 
-6.1 
-2.8 
-2.0 
0.0 
0.0 
+L8 


feet. 
-0.2 
-0.2 
-0.1 
-0.2 
-0.1 
0.0 

+0.1 
+0.2 
-0.2 
-0.3 
-0.3 
-0.2 


-0.6 
-0.4 
-0.4 
-0.6 
-0.4 
+0.1 
0.0 


ao 

0.0 

0.0 

+0.1 

0.0 


+0.1 


+0.4 
+0.2 
+0.2 


0.0 
0.0 


0.0 

+0.1 

0.0 


-0.2 
0.0 
0.0 


+0.8 
+0.1 


-0.2 
-0.4 
-0.6 
-0.6 


-0.7 
-0.8 
-0.8 


-0.8 
-0.8 
-0.6 
-0.6 
-0.4 
-0.3 
-0.2 


0.66 
0.73 
0.74 
0.75 
1.00 
1.00 

1.23 

1.19 

0.81  I 

0.G9 

0.56 

0.74 


0.30 
0.62 
0.39 
0.38 
0.56 
1.30 
1.27 


1.12 
0.99 
1.04 
1.08 
1.12 


1.81 


1.66 
1.41 
1.47 


1.19 
1.19 


l.M 
1.06 
0.86 


0.65 
0.73 
0.73 


1.86 
1.81 


1.29 
0.95 
0.79 
0.99 


0.40 
0.39 
0.42 


0.39 
0.31 
0.65 
0.76 
1.07 
1.06 
1.25 
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1 

a 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

0 

Varia- 
tion of 
thecom- 
pa«. 

MeAn. 

Tropic. 

Mean 
(Mn). 

Spring 

CSg). 

Neap 
(Npf. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predlc- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Eaet. 

1 

2 
8 
4 

5 
6 

728 
7  16 
706 
705 
655 
7  11 

A.1H. 
1  56 
105 
0  57 
056 
046 
044 

h.  tn. 
7  81a 
720a 
7  11a 
709a 
669a 
7  14a 

h.  m. 
161a 
1  Ola 
0  64a 
0  61a 
042a 
0  41a 

fed, 
6.1 
6.6 
6.7 
6.8 
7.7 
7.7 

feet. 
6.9 
6.6 
6.7 
6.7 
8.9 
9.0 

feet. 
4.2 
4.6 
4.6 
4.8 
6.8 
6.2 

feet. 
5.8 
5.8 
6.0 
6.0 
7.9 
8.0 

feeL 
0.2 
0.2 
0.4 
0.2 
0.2 
0.5 

feet. 
0.4 
0.4 
0.4 
0.4 
0.5 
0.5 

Ji.ifi. 
1148 

'"i'io 

feet. 
0.6 
0.5 
0.5 
0.5 
0.6 
0.6 

feet. 
8.0 
8.2 
8.4 
8.4 
4.4 
4.5 

feet. 
2.7 
3.0 
3.0 
8.1 
4.0 
4.0 

o 

14.5 
14.6 
14.5 
14.6 
14.6 
15.0 

7 

8 

9 

10 

11 

12 

7  24 
705 
7  14 
705 

7  00 

8  10 

117 
066 
101 
066 
050 
200 

728a 
709a 
7  19a 

7  10a 
706a 

8  14a 

1  14a 
0  62a 
0  67a 
0  51a 
045a 
156a 

9.6 
9.2 
6.2 
6.8 
4.3 
6.7 

11.0 
10.7 
7.2 
6.1 
6.0 
6.6 

7.8 
7.6 
6.1 
4.4 
8.5 
4.7 

9.8 
9.6 
6.4 
6.5 
4.5 
5.9 

0.8 
0.8 
0.2 
0.2 
0.2 
0.2 

0.5 
0.5 
0.4 
0.4 
0.4 
0.4 

0.7 
0.7 
0.6 
0.5 
0.5 
0.5 

5.6 
5.4 
8.6 
8.0 
2.6 
8.8 

5.0 
4.8 
8.8 
2.8 
2.4 
8.0 

16.0 
16.0 
16.0 
16.0 
16.0 
16.0 

18 
14 
15 
16 
17 
18 
19 

622 

820 

180 

1150 

7  SO 
820 

8  15 

028 
980 
7  49 
688 
1  17 
208 
202 

6  24a 
822a 
1  00a 
11  52a 
782a 
8  18a 
809a 

020a 
9  27a 
724a 
634a 

1  18a 

2  82a 
225a 

2.8 
4.8 
8.0 
2.9 
4.8 
4.4 
4.3 

2.6 
5.8 
8.6 
8.2 
4.7 
6.4 
5.8 

2.1 
4.3 
2.3 
2.6 
8.9 
3.3 
3.2 

2.4 
5.2 
8.4 
8.2 
4.6 
5.4 
5.3 

0.8 
0.4 
0.5 
0.8 
0.8 
1.7 
1.7 

0.2 
0.2 
0.4 
0.2 
0.2 
0.5 
0.5 

0.4 
0.4 
0.6 
0.8 
0.4 
1.8 
1.7 

1.2 
2.6 
1.8 
1.6 
2.4 
2.7 
2.6 

1.2 
2.6 
1.7 
1.6 
2.8 
2.5 
2.4 

17.0 
21.0 
21.5 
19.6 
12.0 
11.0 
11.0 

20 
21 
22 
28 
24 

756 
826 
640 
6  16 
605 

146 
2  IS 

11  62 
000 

12  18 

764a 
8  24a 
6  89a 
6  14a 
604a 

1 

164a 
228a 

12  026 
009a 

12  276 

2.9 
2.6 
2.7 
2.8 
2.9 

8.6 
8.1 
8.8 
3.6 
8.6 

2.2 
1.9 
2.0 
2.1 
2.2 

8.0 
2.6 
2.8 
2.9 
8.0 

0.4 
0.4 
0.4 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.4 
0.4 
0.4 

1.8 
1.6 
1.6 
1.8 
1.8 

1.4 
1.2 
1.8 
1.2 
1.4 

10.5 
10.5 
.     10.5 
10.0 
10.0 

25 

680 

0  18 

629a 

026a 

8.4 

4.2 

2.5 

8.5 

0.4 

0.1 

0.4 

2.1 

L7 

10.5 

26 
27 
28 

488 
6  16 
6  10 

10  60 
1127 
1128 

8826 
4  106 
4066 

11  016 
11886 
11346 

2.8 
2.4 
2.5 

8.8 
8.0 
8.1 

1.9 
1.8 
1.9 

8.1 
2.7 
2.9 

0.5 
0.4 
0.4 

1.6 
1.1 
1.2 

1.7 
L8 
1.4 

1.9 
1.5 
1.6 

1.8 
1.4 
1.5 

9.6 
10.0 
10.5 

29 

640 

080 

689a 

088a 

8.1 

8.8 

2.8 

8.2 

0.4 

0.1 

a4 

1.9 

1.5 

9.5 

90 

460 

1106 

4  49a 

11186 

8.1 

8.8 

2.8 

8.2 

0.4 

0.1 

0.4 

1.9 

L5 

9.0 

31 
32 
38 

6  46 

600 

12  00 

033 

1116 

6  47 

644a 

469a 

11  50a 

04Sa 

11246 

6  01a 

Z7 
2.8 
2.2 

8.3 
8.6 
2.7 

2.0 
2.1 
L6 

2.8 
2.9 
2.2 

0.4 
0.4 
0.8 

0.1 
0.1 
0.1 

0.4 
0.4 
0.8 

1.6 
1.8 
1.4 

1.3 
1.4 
1.1 

8.6 
8.0 
7.0 

84 

900 

246 

868a 

2  67a 

1.7 

2.1 

1.8 

1.7 

0.8 

0.1 

0.8 

1.0 

0.8 

6.5 

35 

260 

908 

2496 

9  18a 

1.9 

2.4 

1.4 

L9 

0.8 

0.1 

0.8 

1.2 

0.9 

6.0 

36 

280 

843 

2296 

868a 

L9 

2.4 

1.4 

1.9 

0.8 

0.1 

0.8 

1.2 

0.9 

5.6 

37 
38 

950 
706 

838 
068 

9  496 
7046 

8  446 
1016 

4.8 
8.4 

5.9 
4.2 

8.6 
2.5 

4.9 
8.4 

0.5 
0.4 

0.1 
0.1 

0.5 
0.4 

8.0 
2.1 

2.4 
1.7 

7.0 
7.0 

89 
40 
41 
42 

11  46 
066 
620 
645 

683 

708 

007 

12  00 

12  10a 
1  306 
6596 
6  146 

5S2a 

706a 

0056 

11  69a 

11.3 
5.9 
4.9 
8.7 

14.0 
7.8 
6.0 

10.7 

8.8 
4.3 
3.6 
6.4 

20.2 
12.3 
10.7 
16.5 

2.5 
1.8 
1.6 
2.2 

6.1 
4.4 
4.0 
5.4 

•«••«••• 

6.6 
4.8 
4.4 
6.8 

7.0 
8.6 
8.0 
6.4 

8.6 
5.2 
4.4 
7.1 

4.0 
3.0 
3.0 
2.6 

43 
44 

46 

5  16 
446 
500 

11  28 

10  67 

11  18 

6086 
5  406 
6536 

11  26a 

10  64a 

11  Ua 

2.5 
2.4 
2.6 

8.1 
3.0 
3.2 

1.8 
1.8 
1.9 

6.7 
6.4 
6.7 

L2 
1.1 
1.2 

2.9 
2.8 
2.9 

3.1 
3.1 
8.2 

1.6 
1.5 
1.6 

2.8 
2.6 
2.8 

5.0 
5.5 
6.6 

46 
47 
48 
49 
60 
51 
62 

4  45 

450 
7  46 
825 
9  15 
860 
10  16 

10  68 

11  00 

1  33 

2  12 
800 
288 
400 

6406 
5  516 

8  276 
9046 

9  486 
9  226 

10  416 

10  55a 
10  57a 
1316 
2  106 
2  586 
2  866 
8696 

2.4 
1.9 
4.0 
4.7 
6.6 
6.6 
10.9 

3.0 
2.4 
6.0 
5.8 
8.1 
8.0 
18.5 

1.8 
1.4 
2.9 
3.4 

4.8 
4.8 
8.0 

6.4 
5.5 
9.4 
10.5 
18.5 
18.1 
19.6 

1.1 
1.0 
1.6 
1.6 
1.9 
1.8 
2.4 

2.8 
2.6 
8.7 
4.0 
4.8 
4.6 
6.0 

3.1 
2.7 
3.9 
4.3 
5.1 
4.9 
6.5 

1.5 
1.2 
2.5 
2.9 
4.0 
4.0 
6.8 

2.6 
2.2 
8.8 
4.4 
5,7 
6.5 
8.4 

6.6 
6.6 
6.6 
6.5 
6.6 
6.5 
6.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 


24 
26 
26 
27 
28 
29 

30 
31 
32 
33 
34 


86 
36 
37 
38 
39 

40 
41 
42 
43 
44 
46 


46 
47 
48 
49 
50 


61 
52 
53 
54 
55 

56 
57 
58 
59 
60 
61 


Station. 


AUSTRALASIA-<:ontinued. 

AUSTRALIA. 

yorth  Auttralia. 


Turtle  Point,  Victoria  River. 

Pearce  Point 

Port  Keats 

Port  Patterson 

Port  Darwin 


Adelaide  River  Entrance  .. 

Port  EssinRton 

Liverpool  Klver  Entrance. . 

Cape  Wilberforce 

Sir  Edward  Pellew  Islands. 

Queendand. 


Kimberlv 

Booby  Island,  Torres  Strait . . 

Cape  York,  Torre«  Strait 

Murray  Islands,  Torres  Strait 

Cape  Sidmouth 

Cooktown 


Cai  ms  Harbor 

Townsville 

Bowen,  Port  Denison 

Mackay,  Pioneer  River 

Rockhampton,  Fitzroy  River 
Bundabeiv,  Burnett  River . . . 
Brisbane  Bar 


yew  South  Wcdea, 

Ballina 

Southhead,  Clarence  River. 

Port  MacQuarie 

Crowdy  Head 

Port  Stephens 

Newcastle 


Eden,  Tivofold  Bay 


Victoria, 

Gabo  Island , 

Entrance  to  Gippsland  lakes . 

Corner  Inlet , 

Venus  Bay 

Port  Western 


Geographic  position. 


Lati- 

Longitude. 

tude. 

Arc. 

Time. 

South. 

O      I 

14  60 
14  23 
14  05 
12  89 
12  23 

12  10 

11  11 

12  00 
11  54 
16  84 


17  27 
10  86 
10  48 

9  67 

18  24 

15  27 

16  66 

19  15 

20  01 

21  09 
28  22 
24  45 
27  81 


28  62 

29  26 
81  25 

81  61 

82  46 
82  67 


Sydney 83  62 

Botany  Bay 83  69 

Ulladulla  Harbor 86  22 

Montagu  Island 36  15 

87  06 


Sorren  ts  Back  Beach  ( Ocean  Beach ) 

Nepean  Point,  Port  Phillip 

Geelonif ,  Port  Phillip 

Melbournr  r  Williamstown) 

Warmambool  Harbor,  Lady  Bay... 
Portland  Bay 


Tasmania  and  Bass  Strait. 


Currie  Harbor,  King  Island 

Port  Dalrymple , 

Goose  Island,  Banks  Strait . 

Hobart 

Macquarie  Harbor , 


South  Australia. 

Port  Macdonnel 

KlugHton 

Cape  Willoughby,  Kangaroo  I 

Port  Adklaide 

Port  Wakefield 


Port  Victoria,  Spencer  Gulf. 
Port  Wallaroo,  Spencer  Gulf 

Port  Pirie,  Spencer  Gulf 

Port  Augusta,  Spencer  Gulf . 

Coffin  Bay 

Port  Eyre 


87  35 

37  48 

38  43 
38  41 
38  31 

38  22 
38  18 
38  07 

37  52 

38  23 
38  20 


39  67 

41  03 

40  19 

42  5:) 
42  12 


38  04 
36  50 
35  51 
34  51 
34  12 

3i  30 
'Sii  55 

33  06 
32  28 

34  26 
81  57 


East, 
h.  m. 


129  14 
129  20 

129  87 

130  26 

130  87 

131  13 

132  07 
134  16 

136  84 

137  01 


140  66 

141  65 

142  81 
144  02 
148  86 
146  16 

146  47 
146  fiO 

148  16 

149  16 
160  82 
152  18 
168  00 


168  83 
163  23 
152  66 
152  46 
162  13 
15144 

161  12 
151  09 
150  81 
160  14 
149  66 


149  65 
148  32 
146  36 

145  46 

146  22 

144  46 
144  89 
144  26 
144  64 
142  26 
141  87 


148  61 

146  49 

147  48 
147  21 
146  13 


140  40 
139  51 
138  10 
138  30 
138  09 


187  28 
137  37 
i:«i  00 
137  46 
135  22 
132  30 


8  87 
837 
838 
8  42 
8  42 

845 
8  48 
8  67 
906 
908 


924 
9  28 
930 
936 
984 
9  41 

9  43 

9  47 

9  63 

9  67 

10  02 

10  09 

10  12 


10  14 
10  14 
10  12 
10  11 
10  09 
10  07 

10  06 
10  05 
10  02 
10  01 
10  00 


10  00 
9  64 
9  46 
9  43 
9  41 

9  39 
9  39 
9  38 
9  40 
9  30 
9  26 


985 
9  47 
9  51 
9  49 
9  41 


923 
9  19 
9  13 
9  14 
9  13 

9  10 
9  10 
9  12 
9  11 
9  01 
8  50 


Standard  port  for 
reference. 


Name. 


Bombay... 
Bombay . . . 
Bombay . . . 
Bombay . . . 
Bombay . . . 

Bombay . . . 
Bombay... 
Bombay . . . 
Bombay . . . 
Nagasajci.. 

Nagasaki.. 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 


Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 

Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
I\>rt  Adelaide 


Psge. 


261 
261 
261 
261 
261 

261 
261 
261 
261 
185 


185 
141 
141 
141 
141 
141 

141 
141 
141 
141 
141 
141 
141 


233 
283 
288 
238 
288 
283 

« 

238 
288 
288 
288 
233 


288 
233 
237 
237 
237 

237 
237 
237 
237 
237 
287 


287 
237 
237 
237 
237 


241 
241 
241 
241 
241 

241 
211 
241 
241 
241 
241 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
156°  East. 


h.   m. 

-  4  61 
-606 
-607 

-  8  06 
-669 

-6  44 
-802 

-  6  64 
-4  21 
-104 


h,   m. 
-443 

-  6  04 
-569 
-8  01 
-6  43 

-  6  87 
-765 

-  6  46 

-  4  13 

-  1  08 


Time  meridian, 
16(P  East. 


+10  19 
-11  07 
+10  21 
+  604 
+  6  M 
+  6  28 


+ 
+ 
+ 
+ 
+ 
+ 
+ 


6  21 
6  28 

6  37 

7  28 

8  07 
6  80 
6  12 


+ 

+ 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
2 
2 


07 
40 
07 
18 
86 
06 

00 
46 
23 
22 


01 
15 
12 
62 


-2  09 


3  89 
8  61 
06 
00 
83 
86 


0 
0 
1 
1 


1  80 
8  82 
4  08 

6  89 

7  16 


+10  14 
-1110 
+10  18 

-  6  24 

-  6  85 

-  6  68 


6  00 

5  57 
48 
57 
18 

668 

6  18 


6 
4 
4 


+ 
+ 


0 
0 

c 

0 
0 
0 


26 
42 

06 
14 
87 
18 


000 
086 
023 
022 
086 


0  01 
0  16 
224 
804 
220 


4 

4 
0 
0 
1 
1 


44 

03 
12 
00 
44 
46 


1  89 
8  41 
420 

6  61 

7  28 


Time  meridian, 
1S5°  East. 


6  13 
609 
I  06 
0  00 
0  48 


+ 
+ 
+ 


85 
30 
42 


8  15 


80 
15 


6  17 
6  15 
1  07 
000 
1  00 


+ 
+ 
+ 


2  40 
0  82 
2  46 
2  27 
27 
20 


Height. 


HW.      LW. 


Ratio 

of 
ranges. 


+  LO 
+  8.4 
+  8.6 
+10.7 
+  4.2 
+  8.6 
+  0.8 


L2 
0.2 
0.2 
0.6 
1.6 
0.0 


+ 
+ 
+ 

+ 

+ 

+ 

I 

+ 

+ 


+ 

+ 
+ 
+ 
+ 


4 

6 


0.0 
2.6 
1.1 
1.0 
0.9 


0.4 
1.1 
6.0 
4.2 
6.2 

6.0 
0.4 
1.0 
0.0 
0.8 
0.8 


0.8 
6.6 
6.8 
2.1 
0.8 


2.1 
2.0 
1.3 
0.0 
2.1 

2.2 
2.8 
0.7 
2.7 
1.7 
L7 


+0.6 
+0.6 
+0.6 
+  LS 
+0.6 
+0.6 
+0.2 


-0.2 
0.0 
0.0 
0.0 

+0.1 
0.0 

0.0 
+0.2 
+0.1 

0.0 
+0.1 


-0.2 
-0.8 
+0.2 
+0.2 
+0.2 

+0.2 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.4 
+0.2 
+0.2 

0.0 


-0.4 
-0.4 
-0.2 
0.0 
+0.3 

-0.4 
-0.4 
+0,2 
+0.4 
-0.4 
-0.4 


Mean  Loiv 

Water  Springs. 

feet. 

feet. 

+  6.4 

+0.2 

L72 

+10.4 

+0.6 

2.12 

+  9.4 

+0.6 

2.02 

+  4.8 

0.0 

1.64 

+  6.0 

0.0 

L68 

+  4.8 

0.0 

1.56 

+  L2 

-0.4 

1.18 

-h  0.4 

-0.4 

1.11 

-  L6 

-0.6 

0.90 

-  L3 

-0.6 

0.87 

+  0.6 

-0.2 

1.18 

+  2.6 

+0.4 

1.60 

+  2.7 

+0.5 

1.62 

+  4.8 

+0.6 

1.90 

+  4.2 

+0.6 

L86 

+  0.4 

+0.4 

0.96 

1.07 
1.69 
1.74 
8.24 
1.88 
L71 
1.12 


0.68 
0.95 
0.98 
1.18 
1.42 
LOO 

1.00 
1.69 
L90 
L27 
1.24 


1.18 
0.77 
8.76 
8.29 
4.47 

S.82 
L29 
L69 
LOO 
L47 
L4I 


L47 
4.71 
4.24 
2.18 
1.41 


a62 
0.64 
0.75 
LOO 
L40 

0.60 
0.57 
L12 
L60 
0.T2 
0.72 


AND  TIDAL  CONSTANTS. 


429 


Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

Neap 
(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tronic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

2 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

East. 

h.  m. 

h.  fn. 

A.  fn. 

h.  Tfl. 

feeL 

feet. 

feet. 

feet 

feet. 

feet. 

A.  m. 

feet 

feet. 

feet. 

o 

1 

700 

0  48 

7  225 

0  476 

16.1 

18.6 

11.0 

25.8 

2.8 

7.1 

7.6 

9.8 

11.2 

2.5 

2 

646 

027 

7066 

0266 

18.6 

23.0 

13.6 

29.9 

8.1 

7.9 

8.5 

11.5 

18.2 

2.5 

8 

545 

11  58 

6  066 

11  67a 

17.7 

21.9 

12.9 

28.8 

8.1 

7.7 

8.8 

11.0 

12.6 

2.5 

4 

8  50 

10  00 

4  186 

969a 

18.5 

16.7 

9.9 

28.2 

2.7 

6.7 

7.2 

8.4 

10.2 

2.5 

6 

4  57 

11  18 

5206 

11  17a 

18.8 

17.0 

10.0 

28.6 

2.7 

6.8 

7.3 

8.5 

10.8 

8.0 

6 

5  15 

11  27 

6886 

11  26a 

13.6 

16.8 

9.9 

28.4 

2.7 

6.8 

7.8 

8.4 

10.2 

8.0 

7 

4  00 

10  12 

4266 

10  Ua 

10.8 

12.7 

7.5 

18.8 

2.8 

6.9 

6.8 

6.4 

8.2 

8.0 

8 

6  17 

006 

6  446 

0046 

9.7 

12.0 

7.1 

18.2 

2.8 

6.0 

6.1 

6.0 

7.6 

8.5 

9 

800 

1  48 

8806 

1  476 

7.9 

9.8 

5.8 

16.8 

2.1 

5.1 

5.6 

4.9 

6.6 

4.0 

10 

7  15 

1  08 

7626 

1016 

5.4 

6.6 

4.0 

11.5 

1.7 

4.2 

4.6 

8.8 

4.8 

4.0 

11 

580 

11  42 

6026 

11416 

7.0 

8.7 

5.1 

14.0 

2.0 

4.8 

5.2 

4.4 

6.9 

5.0 

12 

4  20 

10  80 

4  166 

10  496 

6.8 

7.8 

4.7 

7.6 

2.1 

0.6 



2.1 

3.9 

8.4 

4.5 

IS 

1  00 

7  10 

0666 

7306 

6.4 

8.0 

4.7 

7.6 

2.1 

0.6 

2.2 

4.0 

8.5 

6.0 

14 

9  15 

800 

9  10a 

8  17a 

8.0 

9.7 

5.9 

9.3 

2.3 

0.7 

2.4 

4.8 

4.4 

5.0 

15 

900 

2  47 

865a 

2  69a 

7.8 

9.6 

5.8 

9.1 

2.8 

0.7 

2.4 

4.8 

4.8 

6.0 

16 

944 

8  81 

9  44a 

8  13a 

4.1 

5.5 

2.8 

4.7 

1.2 

0.1 

943 

1.2 

2.8 

2.1 

6.6 

17 

9  44 

8  81 

10  04a 

8  03a 

4.5 

6.4 

1.9 

6.0 

2.1 

1.6 

12  10 

2.6 

3.2 

2.9 

6.0 

18 

9fiO 

888 

946a 

8  57a 

7.1 

8.7 

5.8 

8.4 

2.2 

0.7 

2.8 

4.4 

8.9 

6.5 

19 

10  05 

858 

10  00a 

4  12a 

7.8 

9.0 

5.4 

8.6 

2.2 

0.7 

2.8 

4.5 

4.0 

7.0 

20 

11  00 

4  48 

10  66a 

6  01a 

18.6 

16.8 

10.0 

15.8 

8.0 

0.9 

8.1 

8.4 

7.8 

7.5 

21 

11  45 

588 

11  40a 

650a 

7.9 

9.7 

5.9 

9.2 

2.8 

0.7 



2.4 

4.8 

4.0 

8.0 

22 

9  15 

800 

9  10a 

8  19a 

7.2 

8.9 

6.8 

8.5 

2.2 

0.7 

.. 

2.3 

4.4 

4.0 

8.5 

28 

10  00 

8  48 

10  06a 

822a 

4.7 

5.8 

8.8 

6.6 

1.9 

0.4 

10  46 

1.9 

2.9 

2.4 

9.6 

24 

902 

807 

908a 

2  24a 

2.8 

2.8 

1.8 

8.1 

1.6 

0.2 

9  41 

1.6 

1.4 

1.2 

9.6 

26 

8  16 

200 

8  07a 

2  276 

3.2 

4.0 

2.4 

4.0 

1.5 

0.4 

1.5 

2.0 

1.8 

9.5 

26 

900 

246 

853a 

8  126 

8.3 

4.1 

2.4 

4.2 

1.5 

0.5 

1.6 

2.0 

1.9 

10.0 

27 

905 

2  68 

859a 

8  166 

4.0 

4.9 

8.0 

4.9 

1.6 

0.5 

1.6 

2.4 

2.3 

10.0 

28 

8  15 

2  00 

809a 

2236 

4.8 

5.8 

8.6 

6.9 

1.8 

0.6 

1.9 

2.9 

2.7 

10.0 

29 

8  42 

222 

882a 

2  616 

3.4 

4.2 

2.5 

4.2 

1.6 

0.6 

707 

1.6 

2.1 

1.9 

10.0 

30 

846 

288 

8  87a 

8006 

3.4 

4.2 

2.6 

4.8 

1.6 

0.5 

7  21 

1.5 

2.1 

1.9 

10.0 

81 

800 

1  57 

754a 

2  176 

6.7 

7.0 

4.2 

6.8 

2.0 

0.6 

2.0 

8.5 

8.2 

10.0 

32 

8  20 

207 

8  18a 

2  816 

4.4 

5.4 

8.3 

5.4 

1.7 

0.5 

1.8 

2.7 

2.5 

10.0 

33 

820 

207 

8  18a 

2  816 

4.8 

5.8 

8.2 

6.8 

1.7 

0.5 

1.8 

2.6 

2.4 

10.0 

34 

805 

1  52 

7  69a 

2  156 

4.2 

6.2 

3.1 

6.2 

1.7 

0.5 

1.7 

2.6 

2.4 

10.0 

35 

8  40 

2  27 

884a 

2  606 

4.0 

4.5 

8.4 

5.0 

1.7 

0.5 

1.6 

2.2 

2.1 

10.0 

36 

8  20 

2  07 

8  12a 

2  866 

2.6 

2.9 

2.2 

8.5 

1.4 

0.3 

1.3 

1.4 

1.4 

9.5 

37 

004 

6  16 

0  22a 

6  136 

6.4 

7.2 

5.5 

7.8 

0.4 

2.0 

2.0 

8.6 

8.3 

9.0 

38 

11  46 

588 

12  066 

5806 

5.6 

6.8 

4.8 

6.9 

0.4 

1.8 

1.9 

8.2 

8.7 

8.5 

39 

002 

6  16 

0  19a 

6  126 

7.6 

8.6 

6.5 

9.1 

0.4 

2.2 

2.2 

4.2 

4.9 

8.0 

40 

10  55 

8  49 

11  136 

8  466 

6.6 

7.3 

5.7 

7.7 

0.4 

2.0 

2.0 

8.6 

4.2 

8.0 

41 

10  43 

480 

11  116 

4266 

2.2 

2.5 

1.9 

8.0 

0.2 

1.2 

1.1 

1.2 

1.7 

8.0 

42 

2  02 

820 

229a 

8  166 

2.7 

8.0 

2.8 

8.6 

0.2 

1.8 

1.3 

1.5 

2.0 

7.5 

48 

2  10 

834 

8  02a 

8  176 

1.7 

2.0 

1.6 

2.5 

0.8 

1.0 

745 

1.2 

1.0 

1.4 

7.6 

44 

0  27 

640 

0  67a 

6  356 

2.5 

2.8 

2.2 

8.8 

0.2 

1.2 

1.8 

1.4 

1.8 

6.5 

45 

0  20 

685 

0  48a 

6  816 

2.4 

2.7 

2.1 

8.2 

0.2 

1.2 

1.2 

1.4 

1.8 

6.0 

46 

035 

6  60 

1  05a 

6  456 

2.6 

2.8 

2.2 

8.3 

0.2 

1.2 

1.8 

1.4 

1.8 

7.5 

47 

11  10 

600 

11  256 

4  686 

8.0 

9.0 

6.9 

9.5 

0.4 

2.2 

2.2 

4.5 

6.1 

9.0 

48 

10  38 

425 

10  666 

4  226 

7.2 

8.1 

6.2 

8.7 

0.4 

2.1 

2.1 

4.0 

4.6 

9.6 

49 

805 

1  62 

8286 

1  486 

8.7 

4.2 

8.2 

4.7 

0.3 

1.5 

1.5 

2.1 

2.6 

10.0 

50 

7  20 

1  07 

7  486 

1  036 

2.4 

2.7 

2.1 

8.2 

0.2 

1.2 

1.2 

1.4 

1.8 

8.6 

51 

11  25 

6  14 

11  116 

606a 

2.8 

8.9 

0.6 

3.7 

2.1 

1 
0.6  ' 

2.2 

2.0 

1.5 

5.5 

52 

11  25 

6  12 

11  116 

603a 

2.9 

4.0 

0.6 

3.8 

2.2 

0.6  1 2.2 

2.0 

1.6 

5.6 

53 

268 

9  14 

246a 

10  Ola 

8.4 

4.7 

0.7 

4.4 

2.8 

0.7    

2.4 

2.4 

1.8 

5.0 

54 

404 

10  22 

853a 

11  03a 

4.5 

6.3 

0.9 

5.6 

2.7 

0.8        2  63 

2.8 

8.2 

2.4 

5.0 

55 

4  51 

9  21 

4  42a 

9  66a 

6.8 

8.8 

1.8 

7.6 

3.2 

0.9  ; 3.8 

4.4 

3.3 

5.0 

56 

125 

7  88 

1  11a 

8  81a 

2.7 

8.8 

0.5 

8.6 

2.1 

0.6  ' 

2.2 

1.9 

1.6 

5.0 

57 

430 

10  50 

4  15a 

11  45a 

2.6 

3.6 

0.5 

3.4 

2.0 

0.6    

2.1 

1.8 

1.4 

5.0 

58 

644 

0  41 

684a 

1  206 

6.0 

7.1 

1.0 

6.2 

2.9 

0.8    

8.0 

8.6 

2.7 

5.0 

59 

7  16 

.     0  21 

7  07a 

0556 

6.8 

9.4 

1.4 

8.1 

8.8 

1.0    

8.4 

4.7 

3.6 

6.0 

60 

11  46 

5  42 

11  336 

6  306 

3.2 

4.5 

0.6 

4.1 

2.8 

0.7    

2.4 

2.2 

1.7 

4.0 

61 

10  49 

4  87 

10  866 

6  25a 

3.2 

4.5 

0.6 

4.1 

2.3 

a7    2.4 

1 

2.2 

1.7 

8.0 

480 


TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
S 

4 
6 
6 
7 


8 

9 

10 

11 

12 

18 
14 
15 
16 
17 

18 
19 


20 
21 
22 
23 
24 

25 
26 
27 
28 
29 


30 
31 
32 
S3 


34 
35 
36 
37 
38 


39 
40 
41 
42 

43 
44 
45 
46 


47 
48 
49 
50 
51 
52 


53 
54 


SUtion. 


AUSTRALASXA-Contlnued. 

▲uarrftAUA— oouUnued. 

Wettem  AtutraHa. 

8d 


Geographic  position. 


Lati- 
tude. 


Longitude. 


South, 


PrlncetB  Royal  Har.,  K.  €^eo.  8d  ...  35  08 

Albany,  King  Oeom  Bound 35  01 

Freeman  tie.  Swan  River  Entrance.  32  03 

Champion  Bay 28  47 

Port  Walcott i  20  89 

Collier  Bay 16  23 

CambridgeBay 15  00 


ASIA  (South  Coast). 

INDIA. 

Bay  qf  Bengal. 

Nankauri  Harbor,  Nicobar  Islands. 

Port  Blair,  Andaman  Islands 

Port  Comwallis,  Andaman  Islands. 

Mergul 

Reeflaland,  Tavoy  River  Entrance. 


Y6,  Y^River 

Amherst,  Moulmein  River 

Moulmein,  Moulmein  River 

Elephant  Point,  Rangoon  River. 
Rangoon,  Rangoon  fiiver 


Baasein,  Bassein  River , 
Akyab , 


Chittagong 22  20 

Dublat,  Hoogly  River 2188 

Diamond  Harbor,  Hoogly  River 22  11 

Calcutta  (Kidderpore),  Hoogly  R.  22  33 
False  Point 20  23 


North. 

8  OS 

11  41 
13  19 

12  26 

13  86 

15  15 

16  05 
16  29 
16  30 
16  46 

16  47 
20  08 


Vizagapatam 17  41 

Cocanada 16  56 

Madras 13  06 

Negapatam 10  46 

Pamban  Pass,  RAmesvaram  Island.     9  16 


Tuticorin 

Trincomalee,  Ceylon 

Galle,  Ceylon 

Colombo,  Ceylon 

ArcMan  Sea,  eaat  eooH. 


Quilon.. 
Cochin  . 
Beypore 
Mangalore. 


8  48 
8  83 
6  02 
6  56 


8  54 

9  58 

11  10 

12  52 
KArwAr 14  48 


Goa,  or  Mormugoa 15  25 

Bombay,  Apollo  Bandar ;  18  55 

BhAvnagar 21  48 

Port  Albert  Victor  (KAthiwadar)  ..   20  58 


Okha  Point  and  Bet  Harbor 22  28 


NavAnAr  Point,  Gulf  of  Cutch  . 
Hansthal  Point.  Gulf  of  Cutch 
Karachi 


Arabian  Sea  Islands. 

Suadiva  Atoll,  Mnldive  Islands 

S.  Maid  Atoll.  Maldive  iHiandH 

Malcolm  Atoll,  Maldive  Islands 

Minikoi  Light 

Kiltan  Island,  Laccadive  Islands  ., 
Cherbanianl  Reef,  Laccadive  Ids  . , 

BALUCHISTAN. 


22  44 
22  56 
24  48 


034 
4  05 
6  17 
8  16 

11  29 

12  20 


25  25 


Sunmi  vani  Harbor 

GwadarBay 25  10 


Arc.  Time. 


Eatt. 


118  00 
117  54 
115  45 
114  85 
117  18 
124  25 
128  10 


88  80 

92  45 

93  00 
98  36 
98  13 

97  53 
97  34 
•7  87 
96  18 
96  10 

94  45 
92  54 


91  50 
88  06 
88  12 
88  19 
86  47 

83  17 
82  15 
80  18 
79  51 
79  09 


78  09 
81  13 
80  18 

79  51 


76  87 
76  15 
75  48 
74  50 
74  06 


73  48 
72  50 
72  09 
71  33 

69  05 

69  43 

70  21 
66  58 


73  27 
73  30 

72  33 

73  01 
73  00 
71  52 


66  85 
62  20 


h,  m. 
7  52 
7  62 
7  43 
7  38 

7  49 

8  18 
888 


6  14 
6  11 
6  12 
6  34 
6  38 


682 
6  80 
6  80 
6  25 
6  25 

6  19 
6  12 


607 
552 
553 
5  53 
5  47 


5 
5 
5 
5 
5 


83 
29 
21 
19 
17 


5  18 
525 
5  21 
5  19 


506 
505 
5  03 
4  59 
4  56 


4 
4 
4 
4 

4 
4 

4 
4 


4 

4 
4 
4 
4 
4 


4 

4 


65 
51 
49 
46 

36 
89 
41 
28 


54 
M 
50 
52 
52 
47 


26 
09 


Standard  port  for 
reference. 


Name. 


Page. 


Batavia 209 

Batavla 209 

Batavia a09 

Batavla 209 

Bombay i  261 

Bombay ;  261 

Bombay ;  261 


St.  Johns 
St.  Johns 
St.  Johns 
Rangoon 
Rangoon 


68 

58 

53 

245 

245 


Rangoon ,  245 

Rangoon 245 

Calcutta 249 

Rangoon 245 


Rangoon 


Calcutta. 
Calcutta. 


Calcutta. 
Calcutta. 
Calcutta . 
Calcutta. 
Madras.. 


Madras . . 
Madras.. 
Madras.. 
Madras.. 
Colombo. 


Colombo. 
Colombo. 
Colombo. 
Colombo. 


Yokohama 
Yokohama 
Yokohama 
Yokohama 
Karachi . . . 


Karachi . . 
Bombay . . 
Khanghai. 
Karachi . , 


Bombay 
Bombay 
Bombay 
Karachi 


Karachi 
Karachi 
Karachi 
Karachi 
Karachi 
Karachi 


Karachi 
Karachi 


245 

249 
249 


249 
249 
249 
249 
258 

258 

253 
258 
258 
267 


257 
257 
257 
257 


181 
181 
181 
181 
265 


265 
261 
193 
265 

261 
261 
261 
265 


265 
265 
265 
265 
265 
265 


265 
265 


Tidal  difTeienoeB. 


Time. 


HW. 


LW. 


TbmemeHdian, 
imp  Eatt. 


h.  m. 
+12  44 
-t-12  22 
+11  06 
+  10  21 
-0  81 
-  0  44 
-441 


h.  HI. 
+12  41 
+11  04 
+11  87 
+  983 
+11  64 
+11  34 
+  7  49 


Time  meridian, 

sr^sa  Eaat. 


-1107 
-10  29 
-10  21 
+  605 
+  6  16 

+  7  12 
+10  06 
+  2  15 
-0  57 
000 

+  064 
—  8  19 


-11  09 
-10  81 
-10  23 
+  5  19 
+  580 

+  626 
+10  02 
+  1  81 
-  1  04 
000 

-0  49 
-582 


Time  meridian, 
8tP  W  EatL 


0  84 
8  40 
17 
00 
19 


+  0 


0  58 
5  45 
8  22 
0  00 
07 


0  01 
0  01 
000 
004 
008 


+  0  11 

-606 

+  0  18 

000 


4  15 

524 
588 
6  00 
009 


-008 

0  00 

+  506 

+  3  53 

+  053 

+  1  56 

+  2  32 

000 


+ 


004 
0  01 
000 
0  18 
009 


+ 
+ 


84 
04 
17 
48 
19 
44 


+  0  10 

-609 

+  0  18 

OUO 


4  22 

5  81 
585 
602 
0  16 


-  0  16 

0  00 

+  406 

+  8  26 

+  0  47 

+  209 

+  828 

000 


+ 
+ 


2 
2 
0 
0 
0 
0 


30 
00 
21 
52 
23 
48 


Local  time. 


226 
1  55 


-  2 

-  I 


25 
54 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 

WaterSprinffs. 


feet 

-  0.1 
+  0.3 

-  0.2 
+  0.7 
+  5.6 
+20.7 
+10,2 


+ 
+ 
+ 
+ 


4.1 
2.4 
4.8 
1.4 
0.7 

1.4 
2.4 
1.0 
L5 
0.0 


-  8.9 

-  2.6 


Z8 
8.0 
4.6 
0.0 
8.2 

1.1 
LI 
0.0 
LO 
0.0 


0.8 
0.0 
-  0.1 
0.0 


0.9 
2.8 
1-  L7 
+  L6 
-  2.0 


-  L8 
0.0 

+18.8 
+  1.8 

-  0.9 
+  8.9 
+  5.2 

0.0 


8.0 
8.9 
4.0 
4.2 
0.8 
LO 


+  0.7 
+  0.6 


feet 
+0.5 
+0.5 
+0.4 
+0.5 
0.0 
+1.7 
+0.6 


+0.9 
+0.6 
+0.9 
+L2 
-0.9 

+L2 
+L4 
+0.4 
+L1 
0.0 

-0.8 
-0.1 


+0.7 
+0.8 
+L2 
0.0 
+0.4 

+0.1 
0.0 
0.0 

-0.2 
0.0 


+0.2 
0.0 

+0.1 
0.0 


+0.6 
-0.4 
-0.3 
0.0 
-0.2 


-0.2 

0.0 

+3.0 

+0.6 

-0.8 

-0.8 

-0.4 

0.0 


-0.4 
-0.6 
-0.4 
-0.6 
0.0 
0.0 


+0.1 
+0.2 


0.79 
0.98 
0.75 
L07 
1.63 
3.17 
2.10 


2.23 
1.69 
2.81 
1.01 
0.88 

1.02 
1.09 
LOS 
l.OS 
1.00 

0.61 
0.70 


L20 
L26 
1.42 
LOO 
2.20 

L44 
L48 
LOO 
0.68 
LOO 


L56 
1.04 
0.92 
LOO 


0.74 
0.60 
0.76 
1.88 
0.69 


0.72 
1.00 
3.15 
1.23 

0.94 
1.48 
1.65 
LOO 


0.52 
0.40 
0.38 
0.34 
0.87 
0.85 


L12 
LIO 


AND  TIDAL  CONSTANTS. 


431 


B 

d 


I 
2 
3 
4 
6 
6 
7 


8 

9 

10 

11 

12 

13 
14 
15 
16 
17 


34 
35 
36 
37 
38 


89 
40 

41 
42 

4S 
44 

45 
46 


47 
48 
49 
60 
51 
52 


63 
64 


Inteiral. 


Mean. 


HWI. 


h.  m. 
11  43 
10  58 
10  16 
8  60 


I 


1  SO 

1185 

805 


906 

940 

960 

10  40 

10  50 

1145 

2  12 
307 

3  29 
426 


18 

185 

19 

940 

20 

102 

21 

958 

22 

11  22 

23 

1  14 

24 

9  21 

25 

848 

26 

8  42 

27 

885 

28 

887 

29 

187 

80 

1  62 

31 

8  10 

:r2 

202 

33 

147 

0  18 
11  88 
1121 
10  60 
10  84 


10  34 

11  27 


4 
2 


27 
01 


12  05 
046 
1  24 

10  14 


0  60 
0  20 

10  20 

11  27 
10  20 

960 


850 
,9  20 


LWI. 


h,  m. 


181 
40 
.  48 
r2  80 
10 
20 
60 


2  62 
8  27 
8  37 
4  10 
4  20 


5  15 

8  49 

10  49 

10  08 

11  07 

8  18 
828 


756 
854 
6  18 
940 
8  00 


2 
2 
2 
2 
7 


34 
85 
26 
87 
86 


7  61 
1  44 

807 
7  47 


6  16 
5  06 
69 
28 
11 


4 
5 


10 
07 


11  18 
7  48 


6 

7 


89 
04 
820 
868 


655 
625 
400 
5  15 
4  00 
880 


285 
805 


Tropic. 


HHWI. 


h.   m, 

10  176 
9  556 
8826 
7  406 

11526 

11  616 
8266 


9  046 

9886 

9  496 

10  84a 

10  48a 

11  89a 
2066 
805a 
8  22(1 
4  20a 

1  40a 
9466 


102a 

10  016 

11  236 
1  18a 
9  276 

8686 
8626 
8466 
8  496 
1  68a 


205a 
8266 
2  11a 
1  58a 


1  19a 
12  896 
12  206 
11  286 
11246 


11  246 

11  686 
4  83a 
2  27a 

12  886 
1  02a 
1  41a 

11006 


1  84o 
1  10a 

11  126 

12  226 
10  546 
10  266 


9  856 
10  086 


LLWI. 


fu  fn. 
8  11a 
6  84a 
6  68a 

4  49a 

5  09a 
5  19a 
1  49a 


8  07a 
845a 
8  52a 
4  186 
4296 

5236 

8  576 

11  Ola 

10  11a 

11  15a 

8  046 
8  136 


7446 
8466 
6  10a 
9  51a 
2  466 


2 
2 
2 
2 


166 
186 
066 
146 


6646 


7  166 
1  016 
7  416 
7  196 


5  586 
4  446 
4  416 
4  166 
4006 


4  016 

4  546 
11  016 

7  096 

5  256 

6  516 

8  066 
3606 


6  366 
6  046 

3  386 

4  516 
3  466 
8  156 


2  806 
2  596 


Range  of  tide. 


Mean 
(Mn). 


feet. 

[0.6" 

0.5 

'0.4' 

0.6"^ 

::4.3 

27.8 
18.4 


5.8 

4.4 

6.0 

18.0 

11.2 

13.0 
18.9 
8.6 
13.2 
12.8 

4.9 
6.6 


9.6 

10.1 

11.4 

8.0 

4.9 

8.2 
8.8 
2.2 
1.6 
1.4 


2.1 
1.4 
1.2 
1.4 


2.0 
1.6 
2.1 
5.1 
8.8 


4.0 

8.8 

23.0 

6.8 

8.2 
13.0 
14.5 

5.6 


2.9 
2.2 
2.1 
1.9 
4.8 
4,7 


6.2 
6.1 


Spring 
(8g). 


feet. 

[0.91 

1.2 

0.7 

1.6 

7.6 

34.8 

22.7 


8.8 

6.3 

8.6 

18.0 

15.6 

18.1 
19.2 
11.7 
18.1 
15.5 

6.7 
7.6 


18.1 
14.1 
15.9 
10.2 
6.8 

4.4 
4.5 
8.1 
2.1 
2.0 


8.0 
2.0 
1.9 
2.0 


2.5 
2.1 
2.7 
6.5 
5.0 


6.2 
11.9 
29.8 

9.5 

10.8 

15.5 

16.8 

7.4 


3.8 
2.9 
2.7 
2.5 
6.8 
6.2 


8.1 

8.1 


Neap 

(Np). 


feet. 

[0.2 

0.1' 

0.0" 

0.1 

0.4 

20.8 

13.4 


2.8 
2.1 
2.9 
6.9 
5.9 

6.9 
7.4 
5.0 
7.3 
9.8 

8.8 
8.0 


5.6 
5.1 
5.9 
5.2 
2.6 

1.8 
1.9 
1.2 
0.9 
0.6 


0.8 
0.5 
0.4 
0.5 


1.8 
1.0 
1.4 
3.4 
2.4 


2.5 

4.9 

15.1 

3.7 

5.2 

9.8 

11.6 

3.5 


1.8 
1.4 
1.8 
1.2 
3.0 
2.9 


3.8 
8.7 


Great 

tropic 

(Gc). 


feel. 

2.2 

2.6 

2.1 

8.0 

24.2 

41.7 

29.6 


6.1 

4.6 

6.8 

12.2 

10.4 

12.2 
18.0 
8.3 
12.7 
12.8 

5.6 
5.6 


9.8 
9.5 
10.5 
7.6 
5.1 

3.5 
8.6 
2.6 
1.8 
1.6 


2.4 

1.7 
1.2 
1.8 


8.2 
2.7 
8.4 
7.1 
5.4 


5.6 
11.0 
26.6 

9.3 

10.6 

16.4 

16.5 

7.5 


4.3 
3.4 
3.3 
8.0 
6.5 
6.5 


8.2 
8.3 


Tropic  diurnal 
Inequality. 


HWQ. 


feet. 


2.8 
8.8 
8.1 


1.8 
1.1 
1.8 
1.6 
1.5 

1.6 
1.6 
1.4 
1.7 
1.7 

1.1 
1.2 


1.8 
1.8 
1.4 
1.2 
1.1 

0.9 
0.9 
0.7 
0.6 
0.8 


1.0 
0.8 
.4 
.6 


8 


0.7 
0.6 
0.7 
1.1 
0.7 


0.7 
2.1 
6.8 
8.7 

2.0 
2.8 
2.5 
0.8 


LWQ. 


feet. 


6.9 
9.6 
7.7 


0.2 
0.2 
0.2 
1.8 
1.2 

1.8 
1.4 
0.8 
1.4 
1.8 

0.8 
0.5 


0.2 
0.5 
0.3 
0.2 
0.5 

0.6 
0.6 
0.4 
0.8 
0.8 


0.4 
0.8 
0.2 
0.8 


1.9 
1.7 
2.0 
8.1 
8.0 


3.1 
3.8 
2.3 
2.9 

8.8 
3.6 
8.4 
4.0 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


1.0 

2.1 

0.8 

1.8 

0.8 

1.8 

0.8 

1.7 

1.2 

2.6 

1.2 

2.6 

0.8 

4.1 

0.7 

4.5 

A.  fn. 
21  67 


20  13 


21  88 


11  52 
8  11 
0  61 
207 

800 
28  19 


1  12 
28  86 
12  19 

2  85 
23  13 

23  08 
22  59 
22  58 
22  58 
807 


3  19 
8  15 


8  44 
3  42 


8  18 


8  17 
3  12 
57 
31 


6 
4 


3  46 


4 
5 
3 


24 
20 
11 


060 


Tropic 
range. 


feet. 

feet. 

feet 

2.1 

1.1 

1.0 

2.6 

1.8 

1.8 

2.1 

1.0 

1.1 

8.0 

1.5 

1.5 

7.4 

8.8 

10.6 

10.4 

17.2 

18.7 

8.6 

11.4 

18.1 

1.8 
1.1 
1.8 
2.0 
1.9 

2.0 
2.1 
1.4 
2.2 
2.0 

1.1 
1.8 


1.8 
1.4 
1.5 
1.2 
1.2 

1.0 
1.0 
0.8 
0.6 
0.8 


1.1 
0.9 
0.4 
0.7 


2.1 
1.9 
2.1 
8.4 
8.1 


3.2 
4.2 
6.7 

4.8 

4.3 
4.5 
4.6 
4.0 


2.6 
2.2 
2.2 
2.1 
8.3 
8.8 


4.2 
4.5 


Mean  sea  level 
atove  plane  of~ 


Predic- 
tions. 


4.2 
3.2 
4.8 
9.0 
7.8 

9.0 
9.6 
5.8 
9.0 
7.7 

2.8 
8.8 


6.6 
7.0 
8.0 
5.1 
8.4 

2.2 
2.2 
1.6 
1.0 
1.0 


1.5 
1.0 
1.0 
1.0 


2.2 
1.0 
1.4 
8.2 
2.5 


2.6 

6.0 

14.9 

4.8 

5.4 
7.8 
8.4 
8.7 


1.9 
1.4 
1.4 
1.2 
8.2 
8.1 


4.0 
4.0 


Tropic 
LLW. 


2.7 
2.0 
2.8 
6.0 
6.2 

6.0 
6.5 
4.1 
6.8 
6.8 

2.4 
2.7 


4.6 
4.6 
5.1 
8.6 
2.5 

1.7 
1.6 
1.2 
0.9 
0.7 


1.1 
0.8 
0.6 
0.8 


1.9 
1.6 
2.0 
4.0 
8.2 


8.4 

5.9 

11.9 

4.5 

5.7 
7.9 
8.5 
4.4 


2.4 
1.9 
1.8 
1.7 
8.5 
8.4 


4.8 
5.0 


Varia- 
tion of 
the  com- 
pass. 


WetL 

o 

4.0 

4.0 

4.0 

8.5 

0.0 

1.5E. 

2.5E. 


EoiL 

0.0 
0.5 
0.5 
1.0 
1.0 

1.0 
1.0 
1.5 
1.0 
1.0 

1.0 
1.5 


1.5 
1.5 
1.6 
1.5 
1.0 

0.5 
0.5 
0.0 
0.0 
0.5W 

West. 

0.6 
0.5 
0.5 
0.5 


0.5 
0.5 
0.5 
0.0 
0.0 

East. 

0.5 
0.5 
1.0 
1.0 

1.0 
1.0 
1.0 
1.5 

West. 

2.0 
1.0 
1.0 
1.0 
0.5 
0.6 

EasL 

2.0 
1.5 


482 


TABLE  3.— TIDAL  DIFFERENCES 


S 

» 

1 
2 
8 
4 
5 

6 
7 
8 

9 
10 
11 
12 
13 

14 
16 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
85 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differenoes. 

1 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

265 
265 
201 
201 
201 

201 
201 
265 

265 

265 
269 
269 
269 

269 
269 
269 
269 
269 

269 
269 
269 
269 
269 
269 
269 

269 
269 
269 
269 
269 

269 
269 
269 
269 
269 

249 
249 
249 
249 
249 

249 
249 
249 
249 
249 
249 

Time. 

Height 

Ratio  > 

of 
ranges. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

ASIA  (South  Coast)— €k>iitinue<l. 

PEB8IA. 

Persian  Ou{f. 
Jashak  Bay 

North, 

O      f 

25  40 

26  56 
26  32 
29  00 
29  51 

29  24 
26  16 
23  87 

22  34 

20  28 

17  00 

14  32 
12  47 

18  19 

15  45 

21  28 

25  00 
29  80 

29  56 
29  06 
28  21 

26  19 

19  06 
15  87 
12  38 

1124 

11  53 

12  40 
236 
1  08 

South. 

0  14 

1  13 
3  07 
609 

10  00 

10  41 

14  58 
18  47 

23  45 
25  59 

12  15 

15  29 
18  08 
25  01 
23  34 
15  60 

Ea 

O      1 

57  50 
56  15 

53  54 
50  52 

48  45 

47  58 

50  89 

58  85 

69  50 
68  57 

54  41 

49  06 
44  59 

43  12 

42  40 
39  08 
87  00 
85  00 

82  83 
32  40 

38  06 
84  51 
37  19 

39  27 

43  24 

43  28 

51  15 
53  55 

46  11 

44  04 

42  38 
4155 

40  11 
89  11 

39  44 

40  89 
40  44 
36  80 
35  32 
32  36 

49  30 
49  50 
49  26 

47  01 

43  46 
46  21 

A. 

h,  fn. 
3  51 
8  45 
8  36 
823 
8  15 

8  12 
323 
354 

859 
8  56 
889 
8  16 
800 

253 
2  51 
2  37 
228 
220 

2  10 
2  11 
2  12 

2  19 
229 
238 
254 

254 

825 

3  36 
805 
256 

2  51 
2  48 
2  41 
2  37 
289 

2  43 
2  43 
226 
2  22 

2  10 

3  18 
3  19 
3  18 
3  08 
2  55 
305 

Karachi 

Xocoi 

A.  III. 

-  1  55 

-  a25 

-  906 

-  226 
+  148 

+  258 

-  428 

-  145 

-  200 

-  1  80 
+  1  01 
+  0  81 

000 

+  8  67 
+  552 
+  808 
+10  28 
-10  12 

-  926 

-  9  81 

-  986 

+11  18 
+  6  48 
+  523 
+  002 

-  0  18 

-  1  49 

-  0  44 

-  828 

-  883 

-  8  81 

-  8  18 

-  8  47 

-  8  42 

-  8  52 

+  8  14 
+  3  15 
+  8  81 
+  346 
+  426 

+  289 
+  259 
+  3  14 
+  330 

+  455 
+  330 

\timt, 

hm  m. 

-  1  54 

-  024 

-  866 

-  158 
+  250 

+  807 
-406 

-  189 

-  166 

-  127 
+  100 
+  029 

000 

+  856 
+  550 
+  806 
+10  21 
-10  13 

-  928 

-  932 

-  987 
+11  17 
+  646 
+  521 
+  0  01 

-  0  19 

-  161 

-  0  21 

-  880 

-  885 

-  888 

-  820 

-  848 

-  844 

-  858 

+  100 
+  101 
+  1  17 
+  1  82 
+  2  12 

+  025 
+  0  45 
+  1  00 
+  1  16 
+  2  41 
+  2  17 

Ifeaig 
Woierh 

feet. 

+  0.4 

+3.8 

+1.6 

-2.0 

+4.2 

+8.2 
+1.4 
-1.1 

+1.4 
+2.0 
+1.9 
+1.7 
0.0 

-0.4 
-1.7 
-2.4 
-L4 
-0.8 

+L7 
+0.6 
-2.8 
-2.4 
-2.8 
-0.7 
+2.0 

+8.1 
+1.0 
+2.4 
+2.6 
+2.4 

+3.6 
+6.0 
+6.8 

+8.4 
+5.2 

+0.4 
+0.8 
+2.4 
+0.2 
+1.0 

-8.7 
4.8 
-8.0 
-5.1 
-0.8 
0.0 

\  Law 
'prings. 

feet 

+0.2 

+0.6 

-0.4 

-0.8 

-0.2 

-0.2 
-0.4 
-0.1 

+0.2 
+0.4 
+0.8 
+0.8 

ao 

0.0 
-0.8 
-0.4 
-0.2 

0.0 

+0.8 
+0.2 
-0.4 
-0.4 
-0.4 
-0.1 
+0.4 

+0.5 
+0.2 
+0.4 
+0.4 
+0.4 

+0.6 
+0.8 
+0.9 
+1.2 
+0.8 

+0.6 
+0.8 
+1.0 
+0.6 
+0.8 

-0.1 
-0.2 

ao 
-a  8 
+a4 

+0.6 

1.06 

Kishm 

Karachi 

1.57 

Jezirat  Kaia 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

Karachi 

1.60 

Buflhi  re 

0.64 

Euphrates  River  Entrance 

2.30 

ARABIA.. 

Persian  Qu^f. 
Kuweit 

2.  OS 
1.57 

Manama.  Bahrein  Harbor 

Maskat 

0.82  i 

Ouiercoaei. 
Ras-al-Hadd 

Karachi 

I 

1 

1-21  ! 

Maslra  Island 

Karachi 

1.30  : 

Merbat 

Aden 

1.44  . 

Makalla 

Aden 

1.38  , 

ADKN 

Aden 

1.00 

0.91 
0.61 
0.41 
0.64 
0.80 

1.38 

Red  Sea,  eatt  coast. 
Mocha  or  Mokha 

Aden ;•. 

Lohelya 

Aden 

Jidda 

Aden 

H^UMftnl  Ttiland r--. »,- 

Aden 

Akabah 

Aden 

AFRICA  (East  Coast). 

BGYPT,  ABYSSINIA,  ETC. 

Red  Sea,  toest  coast. 
Suez 

Aden 

2<afarana  LUrht 

Aden 

1.13 

Ras  Oharib 

Aden 

0.30 

Brothers  Islands 

Aden 

0.41 
0.36 
0.83 
1.46 

1.71 
1.24 
L56 
1.60 
L55 

1.85 

Suakln 

Aden 

Massaua  or  Massowah 

Aden 

Perfm  Island,  Bab  el  Mandeb  Str. . . 

SOMALILAND. 

Zella 

Aden 

Aden 

Cape  Ouardaf  ul  or  Ras  Asir 

SoKotra  Island 

Aden 

Aden 

WarsheikRoad 

Aden 

Brava  

Aden 

ZANZIBAR. 

Juba 

Aden 

Port  Dumford 

Aden 

2.40 

Malindi 

Aden 

2.49 

Zanzibar 

Aden 

2.96 
2.24 

a96  ' 

Lindi  River  Entrance 

Aden 

MOZAMBIQUE. 

Cape  Delirado 

Calcutta 

Mozambique  Harbor 

Calcutta 

1.01 

Zambezi  Ki ver  Entrance 

Calcutta 

1.16 

Innamban  River  Entrance 

Calcutta 

0.96 

English  River,  Delagoa  Bay 

ISLANDS  IN  THE  INDIAN  OCEAN. 

Madagascar. 
Dleiro  Suarez  Bay 

Calcutta 

L02 

a55 

Calcutta 

Port  Choiseul,  Antongil  Bay 

Tamatave 

Calcutta 

a  44  , 

Calcutta 

a62 

Fort  Dauphin 

Calcutta 

a40 

St.  Augustine  Bav 

Calcutta 

a  85 

Bembatooka  Bay 

Calcutta 

a  94 

AND  TIDAL  CONSTANTS. 


488 


Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Dlumal  wave. 

Mean  sea  level 
aboveplane  of— 

1 

Varia- 

• 

£1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(NpJ. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

Inter- 

Tropic 
range. 

Predlc- 
tlong. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

I    3 
55 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

■ 

Eatt. 

1  h.  m. 

h,  m. 

h.  m. 

h.  m. 

feet. 

feet. 

feet. 

feeL 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

1 

9  20 

8  05 

10  09& 

2596 

5.9 

7.8 

3.6 

8.1 

0.7 

4.4 

4.5 

3.9 

4.8 

1.5 

2 

10  50 

4  35 

11805 

4  306 

8.7 

11.6 

5.8 

11.3 

0.8 

5.3 

5.4 

5.8 

6.6 

1.5 

3 

,      030 

640 

0  176 

7  376 

5.8 

6.6 

8.8 

8.0 

4.5 

1.2 

4.7 

8.3 

8.4 

1.0 

4 

1      7  12 

1  18 

6  516 

2  446 

2.1 

2.6 

1.5 

3.8 

2.8 

0.7 

is  24 

3.0 

1.8 

1.5 

1.0 

i  5 

1 

1    1120 

600 

11  096 

648a 

7.6 

9.4 

5.4 

* 

10.9 

5.4 

1.4 

5.7 

4.7 

4.7 

1.0 

6 

.      005 

6  17 

—  0  07a 

7  07a 

6.7 

8.8 

4.8 

9.7 

4.9 

1.8 

• 

5.8 

4.2 

4.2 

LOW. 

7 

5  15 

11  30 

5  016 

12  236 

6.2 

6.4 

8.7 

7.9 

4.4 

1.2 

4.7 

8.2 

8.4 

0.5E. 

1    8 

1 

930 

320 

10  266 

3  186 

4.6 

6.0 

2.8 

6.5 

0.6 

8.9 

244 

8.9 

8.0 

8.9 

1.0  E. 

1 

9 

9  15 

803 

10  026 

2  576 

6.7 

8.9 

4.1 

9.0 

0.7 

4.7 

4.8 

4.4 

5.4 

1.0  E. 

10 

945 

3  82 

10  296 

8  276 

7.2 

9.6 

4.4 

9.7 

0.8 

4.9 

4.9 

4.8 

5.7 

l.OE. 

11 

850 

2  38 

7  49a 

2  506 

5.2 

7.0 

2.9 

7.6 

1.0 

4.8 

4.8 

8.5 

4.6 

0.0 

12 

8  20 

2  07 

7  18a 

2  196 

6.0 

6.8 

2.8 

7.4 

1.0 

4.7 

4.7 

8.4 

4.5 

LOW. 

18 

748 

137 

684a 

1  506 

8.6 

4.8 

2.0 

5.8 

0.9 

4.0 

2  28  I       4.0 

1 

2.4 

8.5 

2.0W. 

' 

West. 

14 

11  45 

5  33 

10  29a 

5  486 

8.8 

4.5 

1.9 

5.2 

0.8 

8.8 

8.8 

2.2 

8.2 

2.0 

15 

1  15 

7  27 

—  0  186 

7  466 

2.2 

2.9 

1.2 

8.7 

0.7 

8.1 

8.1 

1.4 

2.4 

2.0 

:  16 

330 

9  42 

1  366 

10  046 

1.6 

2.0 

0.8 

8.0 

0.6 

2.6 

2.6 

1.0 

1.8 

2.0 

17 

5  45 

11  57 

4  136 

12  156 

2.8 

8.1 

1.8 

8.9 

0.7 

8.2 

8.2 

1.6 

2,5 

2.0 

18 

10  00 

8  48 

8386 

4  04a 

2.9 

8.9 

1.6 

4.7 

0.8 

8.6 

8.6 

2.0 

3.0 

2.0 

19 

10  45 

4  82 

9436 

4  44a 

5.0 

6.8 

2.8 

7.4 

1.0 

4.7 

4.7 

8.4 

4.5 

8.0 

20 

10  40 

428 

9  816 

4  42a 

4.1 

5.5 

2.8 

6.3 

0.9 

4.8 

4.8 

2.8 

8.9 

2.5 

21 

10  35 

423 

8236 

4  49o 

1.1 

1.5 

0.6 

2.2 

0.5 

2.2 

2.2 

0.8 

1.5 

2.6 

« 

640 

028 

4  466 

050a 

1.5 

2.0 

0.8 

2.3 

0.6 

2.6 

2.6 

1.0 

1.8 

2.5 

23 

2  10 

8  22 

0  086 

8466 

1.8 

1.7 

0.7 

2.7 

0.5 

2.4 

2.4 

0.8 

1.7 

8.0 

24 

0  45 

6  57 

—  0  366 

7  136 

8.0 

4.0 

1.7 

4.7 

0.8 

8.7 

8.7 

2.0 

8.1 

3.0 

25 

7  60 

1  38 

6  51a 

1  606 

5.8 

7.2 

8.0 

7.8 

1.1 

4.9 

4.9 

3.6 

4.7 

2.5 

26 

7  80 

1  18 

6  34a 

1  296 

6.2 

8.5 

3.5 

9.0 

1.2 

5.8 

6.3 

4.2 

6.2 

2.6 

27 

6  00 

12  12 

4  54a 

12  25a 

4.5 

6.1 

2.5 

6.8 

1.0 

4.5 

4.5 

3.0 

4.0 

1.0 

28 

706 

1  17 

6  06a 

1  296 

5.6 

7.6 

3.1 

8.2 

1.1 

5.0 

5.0 

3.8 

4.8 

0.6 

29 

420 

10  32 

3  28a 

10  43a 

5.8 

7.8 

8.8 

8.4 

1.1 

5.0 

5.0 

8.9 

4.9 

8.5 

30 

4  15 

10  27 

8  16a 

10  39a 

5.6 

7.5 

8.1 

8.2 

1.1 

5.0 

5.0 

8.8 

4.8 

4.0 

31 

4  17 

10  29 

3  24a 

10  40a 

6.7 

9.0 

8.8 

9.4 

1.2 

5.4 

5.4 

4.5 

5.5 

4.5 

32 

4  30 

10  42 

3  43a. 

10  51a 

8.7 

11.7 

4.9 

11.9 

1.4 

6.2 

6.2 

5.8 

7.0 

4.5 

.  33 

400 

10  13 

3  14a 

10  22a 

9.0 

12.1 

5.0 

12.2 

1.4 

6.8 

6.3 

6.0 

7.1 

5.5 

34 

4  05 

10  17 

323a 

10  25O 

10.7 

14.5 

6.0 

14.2 

1.5 

6.9 

6.9 

7.2 

8.1 

6.5 

35 

1 

1 

3  55 

10  08 

806a 

10  18a 

8.1 

10.9 

4.5 

11.2 

1.3 

6.0 

6.0 

5.4 

6.5 

7.5 

36 

8  59 

10  11 

400a 

10  04a 

7.8 

11.3 

8.3 

9.0 

0.6 

0.2 

0.7 

5.6 

4.5 

7.5 

37  1 

4  00 

10  12 

4  01a 

10  06a 

8.1 

11.8 

3.4 

9.3 

0.6 

0.2 

0.7 

5.9 

4.6 

9.5 

38  ' 

4  15 

10  27 

4  16a 

10  21a 

9.8 

13.5 

3.9 

10.6 

0.7 

0.2 

0.7 

6.8 

5.2 

18.0 

39 

4  30 

10  42 

4  31a 

10  36a 

7.7 

11.0 

3.2 

8.9 

0.6 

0.2 

0.6 

5.5 

4.4 

17.0 

40 

6  10 

11  22 

5  11a 

11  16a 

8.2 

11.9 

3.4 

9.5 

0.7 

0.2 

0.7 

6.0 

4.7 

20.0 

1 
41 

325 

9  37 

8  27a 

-9  29a 

4.4 

6.3 

1.9 

5.3 

0.5 

0.1 

0.5 

8.2 

2.5 

6.0 

42  1 

3  45 

9  57 

3  47a 

9  49a 

3.5 

5.1 

1.5 

4.2 

0.4 

0.1 

0.4 

2.6 

2.1 

7.0 

43 

400 

1(J12 

4  02a 

10  05a 

5.0 

7.3 

2.1 

5.9 

0.5  ' 

0.1 

0.5 

8.6 

2.8 

8.5 

44 

4  15 

10  27 

4  17a 

10  18a 

8.2 

4.7 

1.3 

8.9 

0.4  [ 

0.1 

0.4 

2.4 

1.9 

14.0 

145 

5  40 

11  52 

5  41a 

11  45a 

6.8  . 

9.8 

2.9 

8.0 

0.6  ' 

0.2 

0.6 

4.9 

4.0 

14.0 

46 

4  15 

11  28 

4  16a 

11  22a 

7.6 

10.9 

3.2 

8.7 

0.6 

0.2 

0.6 

5.4 

4.3 

8.5 

63219°— 11- 


-28 


434 


TABLE  3.— TIDAL  DIFFERENCES 


^ 
^ 


1 

2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 


15 
16 
17 
18 
19 

20 
21 
22 
28 


24 
25 
26 
27 
28 
29 


SO 
81 
82 


88 
34 
35 
86 
87 


88 
39 
40 


41 
42 
43 


44 
45 
46 


47 
48 
49 
50 


Station. 


AFRICA  (Eaot  CJoabt)— CJont'd. 

laLAKDS  IN  THE  INDIAN  OCKAN— 

continued. 
Lester  Idanda. 


Geographic  podtion. 


Lati- 
tude. 


Maronl  Bay,  Comoro  Islandfl 

Zaudxl,  Mavotta  Island 

St.  Pieire,  Reunion  or  Bourbon  I. . . 

Port  Louis,  Mauritius  Island ,  20  08 

Cai^ados,  Carajos  Shoals 16  86 


Sovth. 

O      I 

11  41 

12  50 
21  16 


Rodrifuez  Island 

Proviaence  Island 

Mah6  Island,  Seychelle  Islands 
Diego  Garcia  I.,  Chagoe  Islands 
Keeling  Islands 


Christmas  Island 

Amsterdam  Island 

St.  Paul  Island 

Betsy  Cove,  Keiguelen  Island. 


AFRICA  {East  and  South 
Coasts). 

natal  and  caps  colony. 


Durban  (Port  Natal) 

East  London,  Buffalo  River 
Port  Elizabeth,  Algoa  Bay. . 
Aliwal  Harbor,  Mossel  Bay. 
Cape  Agulhas 


Roman  Rocks,  Simons  Bay. 

Caps  Town,  Table  Bay 

Saldanha  Bay 

PortNolloth 


AFRICA  (Wbbt  Coast). 

ORANOK  BIYER  TO  KONGO  BIYXB. 


Elizabeth  Bay 

Portd'Ilheo , 

Great  Fish  Bay 

Benguela 

Loanda , 

Kongo  River  Entrance. 


GUINEA. 


Loango  Bay 
Mayumba . . 
Cape  Lopes. 


River  Gaboon  Entrance 

Kamerun  River  Entrance.. 
Niger  River,  Nun  Entrance 

Laf  06  River  Entrance 

Voita  River  Entrance 


Cape  Coast  Castle  . 
Cape  Three  Points 
Grand  Lahu 


LIBEBIA. 


CapePalmas 

Slnu 

Monrovia. . . . 


8IEBBA  LBONE. 

Sherbro  River,  Buoy  Point. 
Freetown  or  Sierra  Leone. . 
Ponga  River , . . 


8XNBGAMBIA. 


Bissao,  Jeba  River 

Bathurst,  Gambia  River. 
Senegal  River  Entrance. 
St.  Louis,  Senegal  River. 


19  45 
9  13 


4 

7 


36 
19 


12  07 

11  80 

87  60 

88  89 
49  09 


29  58 
88  02 
88  58 
84  11 
84  50 

84  11 
88  54 
83  05 
29  15 


26  51 
28  20 
16  40 
12  84 
848 
607 


4  88 
8  21 
048 

North, 

023 
8  52 

4  17 
6  25 

5  47 


506 

4  45 

5  10 


4  22 
500 
6  19 


7  42 

8  80 
10  09 


11  89 
13  28 
16  40 
16  11 


Longitude. 


Arc. 


Time. 


EatL 


48  21 
45  16 

55  85 
57  29 
59  45 

68  25 
51  01 

56  82 
72  29 
96  55 

105  8a 
77  83 
77  84 
70  12 


81  04 
27  56 
25  87 
22  09 
20  01 

18  27 
18  25 
17  58 
16  51 


15  11 
14  28 

11  52 
18  23 
18  21 

12  22 


11  46 

10  40 

842 


926 
9  88 
6  05 
8  25 
041 


A.  m. 
258 
8  01 
842 
850 
8  59 

4  14 
8  24 
8  42 
450 
6  28 

702 

5  10 
5  10 
441 


2 
1 
1 
1 
1 


04 
52 
42 
29 
20 


1  14 
1  14 
1  12 
1  07 


1 
0 
0 
0 
0 
0 


01 
58 
47 
54 
58 
49 


0  47 
0  48 
085 


038 
089 
0  24 
0  14 
0  03 


Wett. 


1  14 

2  06 
503 


7  44 

908 

10  49 


12  42 

13  17 

14  00 


16  01 
16  42 
16  30 
16  00 


005 
006 
020 


0  81 
0  37 
048 


0  51 
053 
056 


1  04 
1  07 
1  06 
1  04 


Standard  port  for 
reference. 


Name. 


Singapore 
Singapore 
Singapore 
Singapore 
HaUiaz  .. 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 

Halifax  .. 
Halifax  .. 
Halifax  .. 
HaUfax  .. 


Gape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Page. 


205 

ao5 

206 

205 

57 

57 
57 
57 
57 
57 

57 
57 
57 
57 


273 
278 
278 
278 
278 

278 
278 
278 
278 


278 
278 
278 
278 
273 
278 


278 
278 
278 


278 
278 
273 
278 
278 


278 
278 
278 


278 
278 
278 


278 
278 
278 


278 
278 
273 
273 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  Hme. 


h.  in. 
+6  58 
+6  18 
+1 
+2 


86 
59 


-6  18 

+4  41 
-2  12 
-8  41 
+5  50 
-2  50 

-1  00 
+2  44 
+2  84 

+4  84 


+2  22 
+2  02 

+1  46 
+1  48 
+1  06 


01 
00 


+1 
0 

+0  46 
+0  51 


+1  01 
+1  17 
+1  27 
+167 
+2  07 
+2  87 


+2  40 
+2  52 
+2  57 


+3  87 
+3  82 
+3  18 
+8  18 
+2  48 


+2  49 
+2  29 
+2  89 


+2  59 
+8  20 
+4  06 


+6  15 
+6  10 
+6  00 


+9  16 
+7  81 
+7  01 
+8  21 


h. 

+7 
+6 
+1 


m. 
04 
19 
42 


+8  04 
-5  38 

+4  20 
-2  82 
-4  01 
+5  80 
-8  14 

-1  18 
+2  24 
+2  14 
+4  23 


+2  24 

+2  04 
+1  47 
+1  46 
+106 


08 
00 


+1 
0 

+0  48 
+0  53 


+1 

+1 


02 
19 


+128 
+1  59 
+2  09 
+2  41 


+2  42 
+2  54 
+2  69 


+8  40 
+8  34 
+3  20 
+3  22 
+2  50 


+2  60 
+2  81 
+2  41 


Height. 


HW. 


LW. 


Ratio 
of 


Mean  Low 

WaierSpringt. 


feeL 

+1.4 

+3.0 

-4.0 

-5.6 

-L4 

0.0 
+1.8 
-LI 
+0.2 
-0.4 

-1.0 
-2.0 
-2.2 
-0.8 


+0.7 
+0.2 
+0.6 
+0.8 
+0.5 

+0.5 

0.0 

+0.4 

+0.6 


+0.8 
+3.9 
+0.9 
+0.8 
+0.2 
+L2 


+L6 
+2.1 
+0.6 


+8.0 
+2.8 
+0.7 
-L2 
-0.4 


+L2 
+0.1 
-0.2 


+8  01  -0.2 
+8  24  +0.2 
+4  26     -L8 


+6  19 
+6  14 
+6  04 


+9  20 
+7  86 
+7  05 
+8  26 


+5.0 
+0.1 
+6.0 


+2.2 
+L2 
+L2 
+L2 


feet. 

+0.4 

+0.8 

-0.8 

-L2 

+0.2 

+0.4 
+0.8 
+0.8 
+0.4 
+0.4 

+0.2 
0.0 
0.0 

+0.2 


+0.8 

+0.2 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 

+0.2 
0.0 


+0.2 
+0.5 
+0.1 
+0.2 
0.0 
+0.2 


+0.2 
+0.8 
+0.1 


+0.4 
+0.8 
+0.1 
-0.2 
0.0 


+0.2 

+0.1 

0.0 


0.0 

0.0 

-0.2 


+0.8 
+0.9 
+0.8 


+0.4 
+0.2 
+0.2 
+0.2 


1,15 
1.89 
0.40 
0.19 
0.66 

0.89 
1.26 
0.68 
0.94 
0.82 

a78 
0.64 
0.49 
0.75 


L12 
1.06 
M5 
LIS 
L15 

L16 
1.00 
1.12 
1.18 


1.21 
2.00 
L26 
1.21 
L06 
L32 


L44 
L66 
1.16 


L76 
1.62 
1.21 
0.74 
0.M 


L32 
LOS 
0.97 


0.94 
L06 
0.6w 


2.29 
2.66 
2.68 


L69 
L29 
1.S2 
1.29 


AND  TIDAL  CONSTANTS. 


485 


Interval. 


(V 


15 
16 
17 
18 
19 

20 
21 
22 
23 


24 
25 
26 
27 
28 
29 


80 
31 
32 


33 
34 
35 
36 
37 


38 
39 
40 


41 
42 
43 


44 
45 
46 


47 
48 
49 
50 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 


Mean. 


HWI. 


A.  wi. 


45 
00 


11  50 
048 
1  50 

0  20 
550 
4  22 

1  30 
520 

7  10 
10  50 
10  40 

0  U 


858 
387 
3  21 
3  18 
2  40 


2 
1 
2 
2 


35 
84 
20 
25 


235 
2  50 
300 
380 
8  40 
4  10 


4  18 
4  25 
4  80 


5  10 
ft  05 
450 
4  60 
4  20 


4  20 
4  00 
4  10 


480 
450 
586 


745 
7  40 
780 


10  45 
900 
8  80 
950 


LWI. 


A.  m. 

10  58 

10  13 

588 

7  00 

803 

6  82 
12  08 

10  85 
748 

11  82 


1 
4 

4 


00 
88 
28 


686 


10  11 
950 
933 
9  81 
858 

848 
7  45 
888 
888 


8  47 
908 

9  12 
948 
958 

10  25 


10  26 
10  88 
10  48 


11  24 
11  18 
11  08 
11  06 
10  83 


10  82 
10  13 
10  28 


10  48 

11  05 

12  06 


1  35 
1  80 
120 


485 
250 
2  20 
840 


Tropic. 


HHWI. 


A.  m. 

4  175 

8  845 

11  04a 

225 

88b 


—  0 
1 


0066 
5  875 
4055 
1  165 
5  045 

6545 

10  825 

10  205 

-002a 


4005 
8  355 
8  195 
8  165 
2  375 


825 
815 
175 
285 


2885 
2485 
2585 
8  285 
8  375 
4  085 


4  115 
4  235 
4  275 


5065 
5085 
4  485 
4  475 
4  175 


4  185 
8  575 
4  075 


4  275 

4  475 

5  185 


7  415 
7  365 

7  275 


10  415 
8  555 

8  255 

9  455 


LLWI. 


11  025 
10  165 

5445 

7  095 

8  075 

6  865 

12  065 

10  895 

7  465 

11  865 

1  04a 
4  42a 
48Sa 
640a 


Range  of  tide. 


10  025 
9  585 
9  415 
9  385 
9025 

8  575 
7  525 
8425 
8465 


8555 
9  105 
9  205 
9  515 
10  025 
10  825 


10  845 
10  455 
10  525 


11  815 
11  255 
11  115 
11  165 
10  445 


10  895 
10  225 
10  H35 


10  545 

11  145 
11  50a 


1  39a 
1  34a 
1  24a 


4  40a 
2  56a 
2  26a 
8  46a 


Mean 
(Mn). 


Sea, 

6.6 
7.9 
2.8 
1.1 
2.8 

8.8 
5.4 
2.9 
4.0 
8.5 

8.1 
2.8 
2.1 
8.2 


Spring 
(Sg). 


Seel, 

10.0 

11.9 

8.5 

1.6 

4.0 

5.5 
7.8 
4.8 
5,8 
5.1 

4.5 
8.8 
8.0 
4.6 


8.8 

6.6 

8.6 

6.0 

8.9 

6.4 

4.0 

5.6 

8.9 

5.2 

8.9 

6.2 

8.4 

4.7 

8.8 

5.1 

4.0 

5.3 

4.1 

6.6 

6.8 

9.0 

4.3 

6.7 

4.1 

6.6 

8.6 

4.8 

4.5 

6.0 

4.9 

6.6 

5.8 

7.0 

8.9 

5.2 

6.0 

8.0 

6.6 

7.3 

4.1 

6.4 

2.5 

8.8 

8.2 

4.2 

4.5 

6.0 

8.5 

4.7 

3.3 

4.4 

3.2 

4.8 

3.6 

4.8 

2.3 

8.0 

7.8 

10.4 

8.7 

11.6 

8.6 

11.4 

5.4 

7.2 

4.4 

5.9 

4.5 

6.0 

4.4 

6.9 

Neap 
(Np). 


1.6 
2.8 
1.2 
1.7 
1.6 

1.8 
1.0 
0.9 
1.3 


1.6 
1.8 
1.9 
2.0 
2.2 

2.2 
1.9 
2.1 
2.2 


2.8 
8.7 
2.4 
2.8 
2.0 
2.6 


2.7 
2.9 
2.2 


8.3 
3.0 
2.3 
1.3 
1.8 


2.6 
1.9 
1.8 


1.8 
2.0 
1.6 


4.8 
6.3 
5.2 


8.3 
2.7 
2.7 
2.7 


Great 
tropic 
(Gc). 


/«e. 

Sed, 

1.7 

7.1 

2.0 

8.4 

0.6 

2.6 

0.8 

1.2 

1.2 

2.7 

8.6 
5.2 
2.8 
8.8 
8.4 

8.0 
2.2 
2.0 
8.1 


Tropic  diurnal 
inequality. 


4.7 
4.8 
4.6 
4.7 
4.8 

4.7 
4.2 
4.5 
4.7 


4.8 
7.8 
6.0 
4.8 
4.8 
6.4 


6.8 
6.8 
4.6 


7.0 
6.6 
4.8 
8.1 
8.8 


6.4 
4.2 
8.9 


8.8 
4.8 
2.6 


7.9 
8.8 
8.7 


6.5 
4.5 
4.6 
4.5 


HWQ. 


0.2 
0.8 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


0.4 
0.4 
0.4 
0.4 
0.5 

0.6 
0.5 
0.6 
0.6 


0.6 
0.6 
0.6 
0.6 
0.6 
0.6 


0.6 
0.6 
0.6 


0.6 
0.6 
0.5 
0.4 
0.4 


0.6 
0.6 
0.4 


0.4 
0.6 
0.8 


0.6 
0.6 
0.6 


0.5 
0.5 
0.6 
0.5 


LWQ. 


fed. 

Sed, 

0.3 

2.0 

0.8 

2.2 

0.1 

1.2 

0.1 

0.8 

0.2 

0.7 

0.8 
0.9 
0.7 
0.8 
0.7 

0.7 
0.6 
0.7 
0.7 


Diurnal  wave. 


0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.2 
0.1 
0.1 


0.1 
0.2 
0.1 
0.1 
0.1 
0.2 


0.2 
0.2 
0.1 


0.2 
0.2 
0.1 
0.1 
0.1 


0.2 
0.1 
0.1 


0.1 
0.1 
0.6 


0.4 
0.4 
0.4 


0.3 
0.8 
0.3 
0.3 


Tropic 
HW 

inter- 
val. 


h.  fit. 


7  29 


19  62 


17  10 


14  84 


12  89 


Tropic 
range. 


feet. 
2.0 
2.1 
1.1 
0.8 
0.7 

0.8 
1.0 
0.7 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 


0.6 
0.4 
0.4 
0.4 
0.5 

0.6 
0.6 
0.6 
0.5 


Mean  aea  level 
above  plane  of— 


0.6 
0.7 
0.6 
0.6 
0.6 
0.6 


0.6 
0.6 
0.6 


0.6 
0.6 
0.6 
0.4 
0.5 


0.6 
0.6 
0.6 


0.6 
0.5 
0.6 


0.6 
0.7 
0.6 


0.6 
0.5 
0.5 
0.6 


Predic- 
tions. 


2.8 
2.6 
2.7 
2.8 
2.6 

2.6 
2.3 
2.6 
2.6 


2.8 
4.5 
2.8 
2.8 
2.4 
8.0 


8.2 
8.5 
2.6 


4.0 
3.6 
2.7 
1.6 
2.1 


8.0 
2.4 
2.2 


2.2 
2.4 
1.5 


5.2 
5.8 
5.7 


3.6 
3.0 
8.0 
3.0 


feet. 
5.0 
6.0 
1.8 
0.8 
2.0 

2.8 
3.9 
2.2 
2.9 
2.6 

2.2 
1.6 
1.5 
2.8 


Tropic 
LLW. 


feet. 
3.9 
4.5 
1.6 
0.7 
1.4 

2.0 
2.8 
1.6 
2.1 
1.8 

1.6 
1.2 
1.2 
1.6 


2.2 
2.1 
2.2 
2.8 
2.4 

2.1 
2.0 
2.1 
2.1 


2.2 
8.8 
2.8 
2.2 
2.0 
2.3 


2.8 
8.0 
2.0 


8.4 
8.2 
2.2 
1.4 
1.8 


2.8 
2.0 
1.9 


1.8 
2.0 
1.8 


3.9 
4.3 
4.8 


2.7 
2.2 
2.2 
2.2 


Varia- 
tion of 
tbeoom- 
pasB. 


West. 
o 

7.0 
7.6 
9.0 
8.6 
6.5 

8.6 
4.6 
8.6 
8.6 
8.0 

1.0 
25.5 
26.0 
86.6 


22.6 
26.0 
26.0 
27.6 
28.6 

28.5 
28.0 
28.0 
26.0 


26.0 
28.6 
20.6 
18.0 
16.0 
16.0 


14.5 
14.6 
14.0 


13.5 
13.0 
13.5 
13.6 
14.5 


16.6 
16.0 
17.0 


17.6 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
18.0 
18.0 
18.0 
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TABLE  3.— TIDAL  DIFFERENCES 


mm 

E 
55 


1 
2 
3 


4 
5 
6 


7 
8 
9 


10 
11 
12 
13 


14 
15 


16 
17 
18 


19 
20 
21 
22 
28 


24 
25 
26 


27 
28 
29 


30 
31 
32 
33 
34 


85 


36 
37 


38 
39 
40 


41 
42 


Station. 


AFRICA  (Wbbt  Coast)— Cont'd. 

SAHARA. 

Cape  Blanco 

Cape  Boiador 

Cape  Juby 

ISLANDS. 

Tristan  da  Cunha  Island 

St.  Helena  Island 

Ascension  Island 

Cape  Verde  Islaruit. 

Porto  Praya,  St.  Jago  Island 

Do  Sino  Point,  Sal  Island 

Porto  Grande,  S^.  Vincent  Island. 

Oanarjf  Iglandt. 

Santa  Cruz,  Palma  Island 

Santa  Cruz,  Tenerifle  Island 

Puerto  de  la  Luz,  Gran  Canaria  I 
Port  Naos,  Lanzarote  Island 

Madeira  Islands. 

Funchal  Bay,  Madeira  Island 

Porto  Ssnto  Bay 

Azore  Islands. 

Horta  Bay,  Fayal  Island 

Angra  Bay,  Tercel ra  Island 

Arnel  Point,  San  Miguel  Island.. 

AFRICA  (North  Coaot). 

MOROCCO. 


Santa  Cruz  or  Agadir 

Mogador 

Rabat  

Tangier.  Gibraltar  Strait 
Ceuta,  Gibraltar  Strait . . 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


MedUerranean  Sea. 


North. 

O      ' 

20  49 

26  10 

27  57 

S(mlh. 

37  10 

15  54 
7  65 

North. 

14  63 

16  34 
16  58 


28  40 
28  28 
28  09 
28  67 


82  38 
33  05 


38  32 
38  38 
37  49 


30  29 

31  31 
34  04 
36  47 
85  54 


85  87 


Tetuan 

Gomera '  35  10 

Melilla 85  18 


ALGERIA. 


Cape  Ivl . . 
Algiers  ... 
Port  Collo 


TUNIS. 


Goletta,  Tunis  Entrance. 

Sfax  Road 

Nathor,  Surkenis  Bay  . . . 
Humt  Suk,  Jerba  Island. 
Zarzis 


TRIPOLI. 


Benghazi 


EGYPT. 


Alexandria. 
Port  Said... 


ASIA  (Mediterranean  Sea). 

SYRIA. 

Yafa  ( Joppa  or  Jaffa) 

Beirut 

Tripoli 

ASIA  MINOR  AND  ISLANDS. 

FamagustR,  Cyprus  Island 

Smyrna  Harbor 


36  07 

36  47 

37  00 


86  48 
34  44 
84  15 
38  53 
33  80 


32  07 


31  12 
81  16 


32  03 

33  54 

34  20 


35  07 
38  25 


Longitude. 


Name. 


Arc. 


Time. 


I. 


West. 


17  06 
14  29 
12  64 


12  15 

6  44 

14  26 


23  31 
22  56 
26  00 


17  46 
16  15 
16  26 
13  83 


16  65 
16  22 


28  38 
27  14 
26  08 


9  85 
9  43 
6  46 
6  48 
5  17 


6  11 
4  18 
2  57 


h,  tn. 
1  06 
0  58 
0  52 


Cape  Town 
Cape  Town 
Cape  Town 


I 


0  49  I  Cape  Town 
0  23  I  Cape  Town 
0  68    Cape  Town 


1  84 

1  32 
1  40 


1  11 
1  05 
1  02 
064 


08 
06 


1  66 
1  49 
141 


0 
0 
0 
0 
0 


38 
39 
27 
23 
21 


021 
0  17 
0  12 


East. 


0  13 
8  04 
6  35 


10  18 
10  46 
10  04 

10  61 

11  07 


20  03 


29  62 
82  19 


34  44 

35  28 
35  45 


33  67 
27  08 


0  01 
0  12 
0  26 

0  41 
0  43 
0  40 
0  43 
0  44 

1  20 

1  59 
209 

2  19 
2  22 
2  23 

2  16 
1  49 

Cape  Town  • . 
Cape  Town . . 
Cape  Town . . 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 


Lisbon 

Lisbon 

Lisbon 

Lisbon 

Cape  Town 

Colombo... 
Colombo... 
Colombo... 

Colombo. . . 
Colombo. . . 
Colombo... 

Colombo... 
Colombo... 
Colombo. . . 
Colombo... 
Colombo... 

Colombo. . . 

Colombo... 
Colombo... 


Colombo 
Colombo 
Colombo 

Colombo 
Colombo 


Page. 


Tidal  differences. 


Time. 


HW. 


LW. 


273 
273 
273 


278 
278 
278 


Local  Hme. 


h.  m. 
+10  06 
+10  20 
+10  26 


+10  20 
+  1  29 
+  3  50 


278 
273 
278 
273 


273 
278 


273 
273 
278 


277 
277 
277 
277 
278 


267 
257 
267 


267 
257 
257 


257 
257 
257 
257 
257 


257 


257 
257 


257 
257 
257 


257 
257 


273  +422 
273  +  6  02 
273     +  4  22 


1  09 
0  14 
0  49 
040 


064 
0  49 


2  23 
1  08 
1  13 


1 
0 
0 
0 
0 


+ 
+ 
+ 
+ 
+ 


+ 
+ 


84 
69 
29 
84 
24 


+  0  14 
+  0  21 
+  0  24 


+  0  40 
+  069 
+  0  21 


1 
1 
2 
2 
1 


46 
47 
02 
22 
12 


+  8  06 


+  806 
+  7  49 


+  7  48 
+  7  63 
+  8  08 


7  48 
7  24 


h.  fit. 
+10  08 
+10  22 
+10  27 


+10  24 
+  1  28 
+  3  49 


+  4  21 
+  6  06 
+  4  21 


1  10 
0  13 
0  60 
0  41 


063 
0  48 


227 
107 
1  12 


1 
0 
0 
0 
0 


04 
29 
01 
06 
26 


+  0  26 
+  023 
+  036 


+  0  62 
+  1  11 
+  1  83 


207 
209 
2  14 
+  2  35 
+  1  24 


+ 
+ 
+ 


+  820 


+  8  12 
+  804 


+  803 
+  8  08 
+  823 


+ 

+ 


808 
7  49 


Height 


HW. 


LW. 


Main  Low 
WaterSprings. 


feet. 
+0.8 
+2.8 
+8.4 


+0.6 
-0.6 
-2.3 


+0.2 
-0.2 
-L2 


+3.6 
+2.8 
+4.0 
+3.4 


+1.8 
+1.8 


-0.6 
-0.2 
+0.9 


-2,8 
-LO 
-1.4 
-3.4 
-L2 


+0.4 
+0.1 
+0.2 


+0.4 
+0.6 
+0.8 


+0.8 
+1.8 
+2.8 
+2.6 
+0.2 


-0.7 


-1.2 
-0.8 


-0.6 

-0.7 

0.0 


-0.6 
+0.4 


feet. 
+0.2 
+0.8 
+0.4 


+0.1 
+0.8 
-0.3 


0.0 

0.0 

-0.2 


+0.6 
+0.4 
+0.6 
+0.4 


+0.2 
+0.2 


0.0 

0.0 

+0.1 


-0.4 
-0.2 
-0.2 
-0.6 
-0.2 


0.0 

-0.1 

0.0 


0.0 
0.0 
0.0 


RaUo 

of 
ranges. 


-0.1 


-0.2 
-0.2 


-0.2 

-0.1 

0.0 


-0.1 
0.0 


1.21 
1.62 
1.88 


1.15 
0.62 
0.44 

I 
I 

1.06  I 
0.97  ! 
0.74 


1.91 
1.74 
2.06 
1.88 


1.47 
1.47 


0.85 
0.97 
1.26 


0.74 
0.92 
0.88 
0.67 
0.74 


1.S3 
1.19 
1.26 


1.8S  I 
1.48  I 
1.63 


+0.2 

1.56 

+0.8 

2,15 

+0.6 

2.74 

+0.6 

2.fy9 

0.0 

1.U 

0.59 


0.29 
0.G2 


0.67 
0.69 
0.96 


0.74 
1.26 
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55 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(NpJ. 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Wett. 

1 
2 
3 

11  35 
11  60 
11  55 

h.  fH. 

523 
588 
548 

11806 
11466 
11  515 

A.  m. 
528a 
548a 
548a 

/eeL 
4.1 
5.5 
6.4 

/eeL 
5.5 
7.8 
8.5 

feet. 
2.6 
8.4^ 
8.9 

feet. 
4.2 
5.6 
6.5 

feet. 
0.6 
0.5 
0.6 

feet 
0.8 
0.3 
0.8 

h.  tn. 

feet. 
0.4 
0.5 
0.6 

feet. 
2.8 
8.6 
4.2 

feeL 
2.0 
2.7 
3.2 

o 

17.5 
17.0 
16.5 

4 
5 
6 

11  50 
800 
5  20 

5  40 

9  10 

11  80 

11  45a 

2546 
5  116 

5456 

9  176 

11416 

■ 

8.9 
2.1 
1.5 

5.2 
2.8 
2.0 

2.4 
1.8 
0.^ 

4.0 
2.2 
1.6 

0.4 
0.8 
0.2 

0.8 
0.2 
0.2 

0.4 
0.8 
0.3 

2.6 
1.4 
1.0 

1.9 
1.0 
0.7 

24.6 
23.5 
22.0 

'    7 
8 
9 

550 
780 
550 

12  00 

1  20 

12  00 

5456 
7246 
5  416 

12  066 

126a 

12  066 

8.6 
8.8 
2.5 

4.8 
4.4 
8.8 

2.2 
2.0 
1.5 

8.7 
8.4 
2.6 

0.4 
0.4 
0.3 

0.2 
0.2 
0.2 

0.4 
0.4 
0.3 

2.4 
2.2 
1.6 

1.8 
1.6 
1.2 

19.0 
19.0 
19.0 

10 
11 
12 
13 

020 
1  15 
0  40 
050 

680 
727 
650 
700 

0  16a 

1  11a 
086a 
0  46a 

686a 
7  81a 
655a 
706a 

6.5 
5.9 
7.0 
6.4 

8.6 
7.8 
9.8 
8.6 

4.0 
3.6 
4.8 
8.9 

6.6 
6.0 
7.1 
6.5 

0.6 
0.5 
0.6 
0.5 

0.3 
0.3 
0.4 
0.3 

0.6 
0.5 
0.6 
0.6 

4.3 
3.9 
4.6 
4.2 

8.2 
2.9 
8.6 
8.2 

18.0 
17.5 
17.0 
16.5 

14 
15 

035 
0  40 

6  47 
6  52 

080a 
085a 

6  52a 
6  57a 

5.0 
5.0 

6.6 
6.6 

8.0 
3.0 

5.1 
6.1 

0.6 
0.5 

0.8 
0.3 

:::::::: 

0.5 
0.5 

8.8 
8.3 

2.5 
2.5 

18.0 
17.6 

16 
17 
18 

1130 
020 
0  15 

5  18 
682 
627 

11246 
0  14a 
009a 

525a 
6  S8a 
638a 

2.9 
8.8 
4.8 

8.9 
4.4 
5.7 

1.8 
2.0 
2.6 

3.0 
8.4 
4.4 

0.4 
0.4 
0.4 

0.2 
0.2 
0.3 

0.4 
0.4 
0.5 

2.0 
2.2 
2.8 

1.4 
1.6 
2.1 

22.5 
22.5 
21.6 

19 
20 
21 
22 
23 

080 
105 
135 
1  90 
165 

642 
7  17 
745 
740 
807 

026a 
1  02a 
1  81a 
1  25a 
1  49a 

6  47a 

7  21a 
7  49a 

7  46a 

8  13a 

6.6 
8.2 
7.8 
6.0 
2.5 

8.8 

10.9 

10.4 

8.0 

3.3 

4.0 
6.0 
4.8 
8.7 
1.5 

6.7 
8.8 
7.9 
6.1 
2.6 

0.6 
0.5 
0.6 
0.4 
0.3 

0.3 
0.4 
0.4 
0.3 
0.2 

0.6 
0.6 
0.6 
0.6 
0.3 

4.4 
5.4 
5.2 
4.0 
1.6 

8.3 
4.1 
8.9 
3.0 
1.2 

15.5 
15.5 
16.0 
15.0 
14.5 

24 
25 
26 

200 
207 
2  10 

8  12 
8  19 
822 

2  11a 
2  18a 
220a 

750a 
7  d9a 
803a 

1.8 
1.6 
1.7 

2.3 
2.1 
2.2 

1.2 
1.1 
1.1 

2.2 
1.9 
2.0 

0.6 
0.5 
0.5 

0.3 
0.8 
0.3 

*"*'"** 

0.7 
0.6 
0.6 

1.2 
1.0 

1.1 

1.0 
0.9 
0.9 

14.5 
14.5 
14.0 

27 
28 
29 

2  27 

2  46 

3  09 

8  39 
858 

9  21 

288a 
256a 
3  18a 

8  17a 

8  87a 

9  04a 

1.8 
2.0 
2.2 

2.8 
2.6 
2.8 

1.2 
1.8 
1.5 

2.2 
2.4 
2.6 

0.6 
0.6 
0.6 

0.3 

0.4 

•  0.4 

.••••••• 

0.7 
0.7 
0.7 

1.2 
1.3 
1.4 

1.0 
1.1 
1.2 

18.0 
12.0 
10.5 

SO 
31 
32 
33 
34 

333 
335 

3  60 

4  10 
800 

965 

9  67 

10  02 

10  23 

9  12 

3  86a 
8  37a 
8  52a 

4  12a 
308a 

945a 
9  50a 
9  54a 
10  16a 
9036 

2.1 
2.9 
3.7 
3.5 
1.5 

8.0 
4.2 
5.4 
5.1 
2.2 

0.8 
1.1 
1.4 
1.4 
0.6 

2.2 
8.0 
8.9 
3.6 
1.6 

0.3 
0.3 
0.4 
0.3 
0.2 

0.1 
0.1 
0,1 
0.1 
0.1 

0.3 
0.3 
0.4 
0.3 
0.2 

1.5 
2.1 
2.7 
2.6 
1.1 

1.1 
1.5 
1.9 
1.8 
0.8 

9.5 
9.0 
9.5 
9.0 
9.0 

35 

955 

845 

10  00a 

8  27a 

0.8 

1.2 

0.3 

0.9 

0.2 

0.1 

0.2 

0.6 

0.4 

6.0 

3« 
37 

9  57 
940 

388 
330 

10  06a 
946a 

3  206 
8096 

0.4 
0.7 

0.5 
1.0 

0.3 
0.3 

0.9 
0.8 

0.2 
0.2 

0.0 
0.0 

0.2 
0.2 

0.3 
0.5 

0.4 
0.4 

8.5 
2.5 

88 
39 
40 

9  40 

9  45 

10  00 

880 
835 
860 

9  45a 

960a 

10  03a 

8  14a 
3  17a 
3  39a 

0.9 
0.8 
1.3 

1.3 
1.2 
1,9 

0.4 
0.3 
0.5 

1.0 
0.9 
1.4 

0.2 
0.2 
0.2 

0.0 
0.0 
0.1 

•••••••• 

0.2 
0.2 
0.2 

0.6 
0.6 
1.0 

0.5 
0.4 
0.7 

2.0 
1.5 
1.5 

41 

1 

940 
9  15 

880 
8  15 

9  44a 
9  18a 

3  16a 
806a 

1.0 
1.7 

1.4 
2.5 

0.4 
0.7 

1.1 
1.8 

0.2 
0.2 

0.0 
0.1 

0.2 
0.2 

0.7 
1.2 

0.5 
0.9 

1.5 
4.0 

438 


TABLE  S.—TIDAL  DIFFERENCES 


1 

2 


8 
4 

6 
6 
7 
8 
9 


10 
11 
12 
18 
14 


15 
16 


17 
18 
19 
20 


21 
22 
28 
24 
2(S 


26 
27 
28 
29 

90 
31 
82 
88 


34 
35 
86 
37 
38 

89 
40 
41 
42 
48 

44 
45 
46 
47 
48 


EUROPE  (MKDrrKRRAMKi.K  Ska). 


OREBCE. 


Volo,  Gulf  Of  Volo 

Patrafl,  Oulf  of  Corinth 


ArSTRIA. 

Adriatic  Sea. 

BaguBA 

Port  Comisa,  Llssa  Island. . 

Port  Sebenico 

Port  Luwin  Piccolo 

Port  Flume 

PortPola 

Trieste 

ITALY  AND  ISLANDS 

Port  Malamocco 

Brlndlsl 

Port  Augusta.  Sicily 

Valetta  Harbor,  Malta 

Naples 

FRANCE. 

Mediterranean  Sea. 


Toulon  ., 
Maneille 


SPAIN. 

Mediterranean  Sea. 

Valencia 

Malasa 

Oibnutar,  Gibraltar  Strait 

Tarifa,  Gibraltar  Strait 

EUROPE  (West  Coast). 

SPAIN— continued. 

Conll 

Cadia 

Salmedlna  Rocks 

Bonanza,  Guadalquivir  River 

Port  of  Huelva,  Odlel  River 

PORTUGAL. 

Quadiana  River  Entrance 

Lagos 

Setubal 

Tagus  River  Entrance 

Lisbon  (Arsenal) ,  Tagus  River. . . 

Penlche 

Port  Figuerla,  Mondego  River . . . 
Oporto,  Douro  River 

SPAIN — continued. 

North  and  wett  coasts. 

VlKO 

Salvora  Island,  Aroea  Bay 

Cape  Finisterre 

Port  Camariflas 

Corufia 

Ferrol 

Cedeira 

Vivero 

Rlvadeo 

Aviles  River 

Gljon  Bay 

San  Vicente  de  la  Barquera 

Suanccs,  San  Martin  de  la  Arena 

Santander 

Santofia 


Geographic  position. 


Lati- 

Longitude. 

tude. 

Arc. 

Time. 

North. 
o  / 

89  22 
38  16 


42  42 
48  08 
48  43 

44  88 

45  19 

44  58 

45  88 


45  20 
40  89 
37  18 
35  54 
40  50 


48  05 
48  18 


89  27 
86  48 
86  07 
86  00 


36  17 
86  31 
36  42 

36  48 

37  08 


87  10 
87  07 
38  81 
38  40 

38  42 

39  20 

40  09 

41  09 


42  15 
42  28 

42  53 

43  08 
43  28 

48  29 
43  39 
43  41 
43  83 
43  88 

43  84 
43  24 
43  27 
43  28 
43  28 


o    / 

22  58 
21  44 


East 
h,  fit. 


18  16 
16  05 
16  51 
14  26 
14  27 
18  48 
18  45 


12  19 
18  00 
16  14 
14  81 
14  16 


6  55 
6  21 


1 
1 


82 
27 


1 
1 
1 
0 
0 
0 
0 


18 
04 
08 
58 
58 
55 
66 


0  49 

1  12 
101 
058 
0  67 


0  24 

0  21 


0 

4 
6 
5 


Wett. 

19 
24 
21 
86 


6  15 
6  19 
6  26 
6  20 
6  50 


7  19 

8  38 

8  45 

9  15 

9  08 
9  23 
8  52 
8  41 


0 
0 
0 
0 


01 
18 
21 
22 


025 
0  25 
0  26 
0  25 
0  27 


8  41 

9  01 
9  16 
9  09 
8  24 


8  16 
8  05 
82 
00 
66 


7 
7 
6 


89 
25 
01 
8  47 
828 


6 
4 
4 


0 
0 
0 
0 

0 
0 
0 
0 


29 
35 
85 
87 

87 
38 
35 
35 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


85 
86 
87 
87 
84 

33 
32 
30 

28 
24 

28 
18 
16 
15 
14 


Standard  port  for 
reference. 


Name. 


F«ge. 


Colombo. 
Colombo. 


267 
267 


Colombo 
Colombo 
Colombo 
Colombo 
Colombo 
Colombo 
Colombo 

Colombo 
Colombo 
Colombo 
Colombo 
Colombo 


Colombo. 
Colombo. 


Colombo... 
Colombo... 
Cape  Town 
Cape  Town 


Llnbon 277 

Linbon 277 

Lisbon 277 

Lisbon 277 

Liiibon 277 


267 
267 
257 
257 
257 
257 
267 


267 
267 
257 
257 
257 


267 
257 


257 
257 
278 
273 


Lisbon. 
Lisbon. 
Lisbon. 
Lisbon. 

LlHbon . 
Lisbon. 
Linbon. 
Lisbon, 


Lisbon... 
Lisbon... 
Lisbon... 
Rochelle. 
Rochelle. 

Rochelle. 
R(x;helle. 
Rochelle. 
Rochelle. 
Rochelle. 


Rochelle 281 

Rochelle 281 

Rochelle 281 

Rochelle I  281 

Rochelle ■  281 


277 
277 
277 
277 

277 
277 
277 
277 


277 
277 
277 
281 

281 

281 

281 
281 
281 
281 


Tidal  difletences. 


Time. 


HW. 


LW. 


Athena  Hme, 

tsp  uy  eoml 

h.  tn.        h,  M. 
+7  28       +7  40 

+1  68       +2  U 


Time  meridian^ 
lS°SaMt. 


+2  10 
+2  07 
+4  18 
+6  28 
+6  28 
+7  16 
+7  44 


+8  4}7 
+1  29 
+1  10 
+125 
+7  29 


+2  25 

+2  87 
+4  68 
+7  08 
+7  18 
+8  06 
+8  81 


+9  82 
+1  42 
+1  28 
+1  88 
+7  89 


Paris  Hme, 
i9t(/East 


+6  19 
+5  81 


+6  46 
+6  26 


Cfreenvici  Ume. 


+8  15 
+0  47 
+0  25 
+0  23 


-0  84 
-0  89 
-0  88 
+0  21 
+0  08 


+8  45 
+1  07 
+0  84 
+0  82 


-0  08 
-0  06 
-0  07 
+0  62 

+0  84 


Lisbon  timet 
99 IV  WesL 


-0  27 
-Oil 
+0  09 
-0  24 

000 
-0  23 
-0  21 
+0  09 


+0  04 
+0  20 
+0  40 
+0  07 

000 
+0  06 
+0  12 
+0  40 


Oreenufi^  time. 


+1  81 

+1  17 
+1  18 
-0  16 
-0  19 


-0 
0 
-0 
-0 
-0 

0 
-0 
-0 
-0 
-0 


19 
21 
22 
28 
27 

28 
19 
21 
17 
28 


-0 
-0 
-0 
-0 
-0 

-0 
-0 
-0 
-0 
-0 


Height. 


HW. 


LW. 


Mean  Lois 
WaterSprings. 


feet 

+0.8 

-0.8 


+2  02 
+1  48 
+1  49 
-0  06 
-0  09 


09 
11 
12 
18 
17 

18 
06 
10 
07 
19 


-0.8 
+0.4 
-0.8 
-0.7 
-0.7 
+1.2 
0.0 


+1.0 
-0.2 
-1.0 
-1,0 
-0.8 


1.2 
-L2 


-0.8 
+0.8 
-0.8 
+0.8 


0.0 
+0.7 
-1.8 
-1.8 
-L8 


0.0 
+0.8 
-0.4 
-L4 

ao 

-0.7 

+0.4 
-L8 


+a8 

-0.8 
-LO 
-1.7 
-1.6 

-L6 
-L6 
-1.6 
-L9 
-8.9 

-2.4 
-6.2 
-4.0 
-L8 
-8.4 


feet, 

+0.1 

-0.2 


-0.2 
0.0 
-0.2 
-0.1 
-0.1 

+a2 
ao 


+0.2 

0.0 

-0.2 

-a  2 

-0.2 


-a  2 

-0.2 


-0.1 

0.0 

-0.2 

+0.2 


0.0 
+0.1 
-0.2 
-0.2 

-a  2 


0.0 
+0.2 

ao 
-a2 

ao 
-ai 

ao 
-a2 


+a2 

-0.2 
-0.2 

ao 
+ai 

ao 
+ai 
+ai 

ao 

-0.8 

-a2 

-a7 

-0.6 
-0.1 
-0.8 


Etatio 

of 
ranges. 


I 


1.19 

aas 


a6o 

1.26 
0.62 
0.69 
0.69 
1.70 
1.04 


1.70 
0.89 
0.44 

a84 
a  57 


ass 
a  96 


0.89 
1.68 

a  82 

1.24 


1.00 
1.07 
0.88 
0.8S 

ass 


LOO 
1.06 

a97 
a88 

1.00 

aos 

1.04 
0.88 


1. 

0. 
0. 
0. 
0. 


08 
92 

91 
86 
87 


0.88 
0.87 
0.86 
0.85 
0.71 

0.82 
0.64 
a72 
0.90 
0,75  i 


AND  TIDAL  CONSTANTS. 


489 


I 

2; 


1 

2 


S 

4 
5 
6 
7 
8 
9 


10 
11 
12 
13 
14 


15 
16 


17 
18 
19 
20 


21 

22 
23 
24 
25 


26 
27 
28 
29 

80 
31 
82 
83 


34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 

45 
46 
47 
48 


Interval. 


Mean. 


HWI. 


A.  fn. 
9  15 
840 


4  12 
400 
6  10 
8  10 
8  15 
900 
928 


10  15 
8  30 
800 

8  12 

9  15 


822 

7  81 


500 
2  15 
1  85 
1  82 


105 
1  00 
1  00 
200 
1  40 


1 
1 
2 
1 

2 
1 
1 
2 


45 
65 

15 
40 

04 
40 
45 
15 


800 
2  45 
45 
48 
43 


2 
2 
2 


2 
2 
2 
2 
2 


44 
43 
44 
45 
45 


250 
8  00 
800 
805 
255 


LWI. 


A.  fit. 
302 
958 


10  27 
10  30 


20 
25 
35 
25 


850 


4  45 
9  48 
9  13 
925 
800 


224 

200 


1180 
885 
7  55 
7  52 


7  18 
7  13 

7  18 

8  18 
7  58 


Tropic. 


HHWI. 


768 

808 

828 

7  53 

7  46 

753 

800 

8  28 

9  13 

858 

858 

8  56 

8  56 

8  57 

8  56 

8  57 

858 

858 

903 

9  14 

9  14 

9  18 

907 

h.  n. 
9  18a 
346a 


428a 
403a 
6  16a 
8  15a 
820a 
903a 
923a 


10  18a 
834a 

8  04a 
3  18a 

9  21a 


848a 
7  51a 


5  13a 
224a 
1  29a 
1  26a 


101a 
066a 
056a 
1  56a 
1  86a 


1 
1 
2 
1 

2 
1 
1 
2 


41a 
51a 
11a 
86a 

00a 
36a 
41a 
11a 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


56a 
41a 
41a 
42a 
42a 

43a 
42a 
43fi 
44a 
44a 


2  47a 
2  56a 

2  56ft 

3  02a 
2  52a 


LLWI. 


h,  ffi. 
258a 
9S25 


9  47b 
10  215 
-  0  01a 
2  07a 
2  17a 
8  16a 
840a 


486a 

9  815 
9  015 
9066 
2  41a 


1  45a 
122a 


11  06a 
8  18a 
8  02a 
759a 


7  22a 
7  17a 

7  17a 

8  17a 
7  57a 


802a 
8  ISa 
8  33a 
758a 


7  51a 

7  58a 

8  06a 
8  34a 


9  17a 
908a 
9  03a 
8  59a 
8  59a 

900a 

8  59a 

9  00a 
9  Ola 
9  02a 

9  08a 
9  19a 
9  19a 
9  23a 
9  12a 


Range  of  tide. 


Mean 

(Mn). 


feet. 
1.6 
0.7 


0.7 
1.7 
0.7 
0.8 
0.8 
2.3 
1.4 


2.8 
1.2 
0.6 
0.5 
0.8 


0.4 
0.5 


1.2 
2.2 
2.8 
4.2 


8.9 
9.5 
7.4 
7.4 
7.4 


8.9 
9.6 
8.6 

7.8 

8.9 
8.3 
9.3 
7.4 


9.6 

8.2 

8.1 

10.7 

10.8 

10.9 
10.8 
10.7 
10.6 

8.8 

10.2 
7.9 
8.9 

11.2 
9.3 


Spring 
(Sg). 


feet. 
2.3 
1.0 


1.0 
2.4 
1.0 
1.1 
1.2 
8.4 
2.0 


8.8 
1.8 
0.9 
0.7 
1.0 


0.6 
0.6 


1.5 
2.9 
8.7 
5.6 


12.0 
12.8 
10.0 
10.0 
10.0 


12.0 
18.0 
11.6 
10.5 

12.0 
11.2 
12.5 
10.0 


13.0 
11.0 
10.9 
14.6 

14.8 

14.9 

14.8 
14.7 
14.4 
12.0 

13.5 
10.4 
11.7 
14.8 
12.3 


Neap 
(NP). 


feeL 
0.6 
0.3 


0.2 
0.7 
0.3 
0.3 
0.8 
0.9 
0.6 


0.9 
0.5 
0.2 
0.2 
0.5 


0.2 
0.3 


0.8 
1.5 
1.7 
2.6 


5.2 
5.6 
4.3 
4.8 
4.3 


5.2 
5.6 
5.0 
4.6 

5.2 
4.9 
5.4 
4.8 


5.6 
4.8 
4.7 
6.0 
6.1 


6. 
6. 
6. 
5. 


4.9 

6.3 
4.9 
5.6 
6.9 
5.7 


Great 

tropic 

(Gc). 


feet. 
1.7 
0.8 


1.0 
1.8 
0.8 
0.9 
0.9 
2.4 
1.5 


2.4 
1.8 
0.6 
0.5 
0.8 


0  6 
0.7 


1.6 
2.7 
2.9 
4.8 


8.9 
9.5 
7.4 
7.4 
7.4 


8.9 
9.6 
8.6 
7.8 

8.9 
8.3 
9.8 
7.4 


9.6 

8.2 

8.1 

10.9 

11.0 

11.1 
11.0 
10.9 
10.7 
9.0 

10.7 
8.3 
9.3 

11.7 
9.7 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.2 
0.2 


0.4 
0.2 
0.2 
0.2 
0.2 
0.8 
0.2 


0.8 
0.2 
0.1 
0.1 
0.1 


0.8 
0.8 


0.4 
0.6 
0.4 
0.4 


0.7 

0.7 
€.6 
0.6 
0.6 


0.7 
§.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.6 


0.7 
0.7 
0.7 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.8 
0.7 
0.7 
0.8 
0.7 


LWQ. 


/eeL 
0.1 
0.0 


0.2 
0.1 
0.0 
0.0 
0.0 
0.1 
0.1 


0.1 
0.0 
0.0 
0.0 
0.0 


0.2 
0.2 


0.2 
0.4 
0.2 
0.8 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.2 
0.2 

0.2 
0.2 


0. 
0. 
0. 

0. 
0. 
0. 
0. 


0.5 


Diurnal  wave. 


Tropic 
HW 

inters 
val. 


h.  tn. 


Tropic 
range. 


418 


10  28 
9  49 


24  12 


feet 
0.2 
0.2 


0.5 
0.2 
0.2 
0.2 
0.2 
0.8 
0.2 


0.8 
0.2 
0.1 
0.1 
0.1 


Mean  sea  level 
above  plane  of— 


0.8 
0.8 


0.5 
0.7 
0.4 
0.6 


0.9 
0.9 
0.8 
0.8 
0.8 


0.9 
0.9 
0.9 
0.8 

0.9 
0.9 
0.9 
0.8 


0.9 
0.9 
0.9 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.9 
0.8 
0.9 
1.0 
0.9 


Predic- 
tions. 


feet. 
1.2 
0.5 


0.5 
1.2 
0.5 
0.6 
0.6 
1.7 
1.0 


1.6 
0.9 
0.4 
0.4 
0.5 


0.8 
0.8 


0.8 
1.4 
1.8 
2.8 


6.0 
6.4 
5.0 
5.0 
6.0 


6.0 
6.5 
5.8 
5.2 

6.0 
5.6 
6.2 
5.0 


6.5 
5.5 
5.4 
7.8 
7.4 

7.4 
7.4 
7.4 
7.2 
6.0 

6.8 
5.2 
5.8 
7.4 
6.2 


Tropic 
LLW. 


feet. 
0.8 
0.4 


0.4 
0.9 
0.4 
0.4 
0.4 
1.2 
0.7 


1.2 
0.6 
0.8 
0.2 
0.4 


0.8 
0.8 


0.7 
1.2 
1.4 
2.1 


Varia- 
tion of 
the  com- 
pass. 


4.4 
4.7 
8.7 
8.7 
8.7 


4.4 

4.8 
4.8 
8.9 

4.4 
4.1 
4.6 
3.7 


4.8 
4.1 
4.0 
5.5 
5.5 

5.6 
5.5 
5.6 
5.4 
4.6 

5.3 
4.1 
4.6 

5.8 
4.8 


WaL 

o 

5.0 
5.5 


7.0 
7.5 
8.0 
8.5 
8.5 
8.5 
8.5 


9.5 
7.0 
7.6 
7.5 
8.0 


11.5 
12.0 


18.5 
14.5 
14.5 
15.0 


15.0 
15.0 
15.0 
15.0 
15.5 


15.5 
16.0 
16.0 
16.5 

16.5 
16.5 
16.5 
16.5 


17.0 
17.0 
17.6 
17.5 
17.0 

17.0 
17.0 
17.0 
16.5 
16.0 

16.0 
15.5 
16.6 
16.6 
16.0 


440 


TABLE  3.— TIDAL  DIFFERENCES 


B 


1 
2 
8 
4 
5 


45 
46 

47 
48 
49 


60 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 


Station. 


Geoflrraphlc  position. 


Lati- 
tude. 


EUROPE  (Wbbt  Coabt)— Cont'd. 

SPAIN— continued. 
North  and  vxst  eocuto— Continued. 


Castro  Urdlales 

Bilbao  River  Entrance . 

Bilbao 

Lequeitio 

San  Sebastian 


FRANCE— continued. 

Bay  of  Biscay. 

St.  Jean  de  Luz  (Fort  Socoa) 

Boucaut,  Adour  River 

Cape  Feret 

Arcachou  Basin 


Cordouan  Light,  Gironde  River. 

Royan,  Gironde  River 

Montagne,  Gironde  River 

Mardchale,  Gironde  River 

Pauillac,  Gironde  River 


Blaye,  Gironde  River 

Bordeaux,  Gironde  River 

Marennes,  Seudre  River  Entrance 

He  d' Aix,  Charente  River 

Rochefort,  Charente  River 


ROCHELLE 

St.  Martin,  He  de  R4 
Les  Sables  d'Olonne. 

St.  Gilles 

Iflled'Yeu 


6 

7 
8 
9 

10 
11 
12 
13 
14 

16 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

80 
31 
32 
83 
84 

85 
86 
87 
88 
39 

40 
41 
42 
43 
44     Concameau 


Fromantine  Channel 

Port  I'Herbandiere,  Noirmoutier  I 

Port  Pomic 

St.  Nazaire,  Loire  River 

Paimbceuf,  Loire  River 


Pellerin,  Loire  River. 
Nantes,  Loire  River . . 

Pouliguen 

Croisdc 

Penerf ,  Vilaine  River 


Port  Navalo,  Quiberon  Bay. . . . 

Vannes 

Aurav '. 

Crac'n  River 

Port  Haliguen,  Quiberon  Bay. 


Hoedic  Island 

Port  le  Palais,  Belle  Isle. 

Port  Louis 

Lorient 


Glenan  Islands 47  46 

Benodet,  Odet  River 47  52 

Loctudy 47  50 

Penmarch j  47  48 

Audi^me 48  01 


North, 
o    / 

43  24 
43  23 
43  16 
43  23 
43  19 


43  24 

43  84 

44  38 

44  40 

45  35 
45  37 
45  28 
45  19 
45  12 

45  07 

44  50 

45  48 

46  01 

45  57 

46  09 
46  12 
46  29 
46  42 
46  43 

46  53 

47  02 
47  07 
47  16 
47  17 

47  13 
47  12 
47  16 
47  18 
47  81 

47  33 
47  40 
47  41 
47  34 
47  29 

47  20 
47  21 
47  42 
47  45 
47  63 


English  Channd. 

Isle  de  Sein 

Douamenez 

Camaret 

Brest 

Port  Conquet 


Moldne 

Ushant  or  Ouessant  Island 

Abervrach 

Isle  de  Bas 

Roscoff 


Morlaix 

Ploumanach 

Ploagrescant,  Tr4guler  River. 

Tr^guier,  Tr^guier  River 

Heaux  Light 


48  08 

48  06 
48  17 
48  23 
48  22 

48  19 
48  28 
48  37 
48  45 
48  43 

48  40 
48  50 
48  51 
48  46 
48  55 


Longitude. 


Arc. 


Time. 


West, 


8  16 
804 
2  56 
2  34 
2  00 


1  40 
1  81 
1  14 
1  09 


1 
1 
0 
0 
0 


10 
02 
48 
46 
45 


0  40 

0  34 

1  09 
1  11 
058 

1  09 
1  22 
1  48 

1  57 

2  28 

2  09 
2  18 
2  07 
2  12 
2  03 


1 
1 
2 
2 
2 


45 
83 
25 
81 
80 


2  65 
2  45 
2  58 
8  00 
8  06 

2  52 
8  09 
8  21 
8  22 
8  54 

4  02 
4  07 
4  10 
4  23 
4  33 


4 
4 
4 
4 
4 

4 
5 
4 
4 
3 


52 
19 
36 
30 
47 

55 
08 

;i5 

02 
59 


863 
8  29 
8  11 
8  14 
805 


h.in. 
0  13 


0 
0 
0 
0 


12 
12 
10 
08 


007 
006 
0  05 
0  05 

0  05 
0  04 
0  03 
0  08 
003 

0  03 
0  02 
005 
0  05 
004 

005 
0  05 
0  07 
0  08 
0  10 

0  09 
0  09 
0  08 
0  09 
0  08 

0  07 
006 
0  10 
0  10 
0  10 


0 
0 
0 
0 
0 


12 
11 
12 
12 
12 


0  11 
0  13 
0  18 
0  13 
0  16 


0 
0 
0 
0 
0 


0 
0 
0 
0 
0 


16 
16 

17 
18 
18 


19 
17 
18 
18 
19 


020 
0  21 
0  18 
0  16 
0  16 


16 
14 
13 
18 
12 


Standard  port  for 
reference. 


Tidal  dlfrerences. 


Name. 


Page. 


Rochelle 
Rochelle 
Rochelle 
Rochelle 
Rochelle 


Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 


281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
Rochelle i    281 


281 
281 
281 
281 
281 


Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 


281 

281 
281 
281 
281 

281 
281 
281 
281 
Rochelle ;    281 


Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 

Brest 

Brest 

Brest.... 


Brest 
Bre.Mt 
Brest 
Brest 
Brest 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 


281 
281 
281 
281 
281 

281 
281 
285 
286 
285 

285 
285 
285 
285 
285 


286 
285 
285 
285 
285 

286 
285 
285 
285 
286 

285 
285 
286 
286 
286 


Time. 


HW. 


LW. 


Qreenwich  time. 


A.  fn. 


-0 
-0 


-0 


84 

55 
0  45 
0  32 

34 


h.  ffi, 
-0  24 


-0 
-0 
-0  28 
-0  27 


54 
50 


Paris  time, 
t9  to'  East. 


-0  14 
+0  18 
+0  27 
+1  02 

+0  12 
+0  14 
+0  49 
+1  10 

+1  26 

+1  52 
+8  04 
+0  02 
+0  Oi 
+0  21 

000 

-0  23 

-0  01 

000 

0  00 

-0  19 
-0  14 
-0  20 
+0  16 
+0  68 

+1  39 
+2  28 
-0  03 
+0  07 
+0  12 

+0  29 
+2  80 
+0  44 
+0  14 
+0  19 

+0  03 
+0  10 
-0  23 
-0  19 
-0  25 

-0  25 
-0  10 
-0  04 
-0  18 
-0  19 


+0  03 
-0  04 
+0  12 
000 
+0  08 

+0  24 
+0  15 
+0  37 
+1  10 
+1  16 

+186 
+148 
+147 
+167 
+2  07 


-0  10 
+0  22 
+0  42 

+1  18 

+0  27 
+0  88 
+1  29 
+2  00 
+2  27 

+8  07 
+8  08 
+0  16 
-0  04 
+0  28 

000 
-0  03 
+0  20 
+0  19 
+0  19 

-0  01 
+0  04 
-0  02 
+0  84 
+1  16 

+2  04 
+  8  08 
+0  17 
+0  26 
+0  82 

+0  49 
+2  51 
+1  04 
+0  84 
+0  89 


Height. 


HW. 


LW. 


Mean  Low 
Water  Springs. 


feeL 

-3.9 

-3.2 

-6.6 

-6.1 

-4.0 


+0  26 
+0  32 
-0 
-0 


18 
14 


-0  20 

-,0  20 
-0  04 
000 
-Oil 
-0  14 


+0  09 
+0  02 
+0  17 
0  00 
+0  11 

+0  27 
+0  18 
+0  40 
18 
18 


+1 
+1 

+1 
+1 
+1 


88 
46 
50 
+2  00 
+2  09 


-3.4 
-6.9 
-8.2 
-8.1 

+0.5 
+0.4 
+0.8 
+0.4 
+  L6 

+0.8 
-0.9 
-2.7 
+0.8 
+0.4 

0.0 
+0.5 
-3.1 
-1.6 
-1.3 

-3.2 
+0.4 
+0.2 
+0.8 
+0.7 

+0.1 
+0.2 
+0.8 
+0.4 
+0.5 

+0.8 
-0.4 
0.0 
+0.4 
+0.6 

+0.4 
+0.8 
-5.0 
-5.0 
-6.9 

-6.8 
-8.8 
-8.8 
-6.6 
-7.4 


-2,0 
-1.0 
-1.2 
0.0 
-0.2 

-0.3 
-0.6 
+1.0 
+2.2 
+2.1 

+8.2 
+8.2 
+4.6 
+2.8 
+9.4 


feeL 

-0.4 

-0.2 

-0.8 

-0.7 

-0.6 


-0.3 
-0.8 
-0.4 
-0.3 

+0.2 
+0.2 
+0.1 
+0.2 
+0.8 

+0.1 
-0.1 
-0.8 
+0.1 
+0.2 

0.0 
+0.2 
-0.3 
-0.1 

0.0 

-0.8 
+0.2 
+0.1 
+0.1 
+0.2 

+0.2 
+0.1 
+0.1 
+0.2 
+0.2 

+0.1 
0.0 
+0.1 
+0.2 
+0.1 

+0.2 
+0.1 
-0.8 
-0.8 
-0.9 

-0.8 
-0.6 
-0.6 
-0.8 
-1.0 


-0.4 
-0.2 
-0.2 
0.0 
-0.2 

-0.1 
-0.2 
0.0 
+0.2 
+0.8 

+0.4 
+0.4 
+0.6 
+0.4 
+L4 


Ratio 

of 
ranges.^ 


0.72 
0.78 
0.64 
0.65 
0.73 


0.75 
0.51  ' 
0.77 
0.77 

1.02 
1.02 

1.02  I 

1.02 

1.10 

1.02 
0.94 
0.81 
1.02 
1.02 

1.00 
1.02 
0.77 
0.88 
0.90 

0.77 
1.02 
1.01 
1.02 
1.04 

0.99 
1.01 
1.02 
1.02 
1.02 

1.02 
0.97 
0.99 
1.02 
1.03 

1.02 
1.02 
0.71 
0.71 
0.66 

0.67 
0.79 
0.78 
0.68 
0.57 


0.88 
0.94 
0.98 
1.00 
0.99 

0.99 
0.97 
1.06 
1.18 
1.12 

1.18 
1.20 
1.27 
1.16 
1.54 


AND  TIDAL  CONSTANTS. 


441 


mm 

B 


1 

2 
3 
4 
5 


Interval. 


6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

36 
36 
37 
38 
39 

40 
41 
:42 
43 
44 

45 
46 
47 
48 
49 


50 
51 
52 
5!) 
54 

55 
56 
57 
58 
59 


Mean. 


Tropic. 


HWI. 


h.  m. 
250 
8  10 
320 
2  55 
2  55 


307 
835 
850 
4  25 

3  35 

3  88 

4  14 
4  35 

4  51 

5  17 

6  30 
3  25 
3  27 
345 

8  23 
3  00 
3  20 
320 
3  18 


3 
3 
3 


00 
05 
00 


8  35 

4  18 

500 

5  50 
8  15 
325 

3  SO 

345 
5  47 

4  00 
8  80 
3  35 

320 
8  25 
305 
809 
800 

800 
8  15 
320 
305 
304 


325 
8  20 
3  35 
3  23 

3  30 

8  45 
8  85 

4  00 
485 
4  40 


60 

500 

61 

5  10 

6Q 

5  15 

68 

525 

64 

535 

LWI. 


h.  m. 
908 
9  32 
9  42 
905 
905 


9  14 

9  47 

10  08 

10  44 

968 
10  05 

10  57 

11  28 
11  66 

0  10 
0  12 
9  42 
9  22 
9  55 

9  26 
9  28 
944 
9  42 
9  40 

9  21 
926 
9  21 
966 

10  89 

11  28 

12  28 
938 
9  47 
958 

10  08 

12  11 

10  23 

953 

9  68 

9  46 
9  50 
9  32 
936 
9  27 

927 
9  43 
9  46 
9  34 
9  31 


9  53 
9  48 
10  02 
9  45 
9  55 

10  10 
10  00 

10  25 

11  00 
11  05 

1125 
11  36 
11  40 

11  50 

12  00 


HHWI. 


h.  tn. 
246a 
8  07a 
8  16a 
2  62a 
2  &la 


804a 
8  81a 

3  46a 

4  21a 


3  82a 

3  35a 

4  11a 
4  32a 
4  49a 


6  14a 
6  27a 
322a 
3  26a 
3  42a 

320a 

2  57tt 

3  17a 
8  17a 
3  16a 

2  57a 

3  02a 

2  67a 

3  32a 

4  15a 

4  67a 

5  47a 
3  12a 
8  22a 
3  27a 

3  42a 
5  44a 
3  57a 
8  27a 
392a 

8  17a 
3  22a 
803a 
3  07a 
2  58a 


68a 
13a 
18a 

2  03a 

3  02a 


323a 
3  18a 
3  33a 
3  21a 
3  28a 


3  43a 
3  33a 
58a 
33a 
38a 


XLWI. 


4 
6 
5 
6 
6 


58a 
08a 
18<i 
23a 
33a 


h.  m. 
908a 
9  38a 
9  45a 
9  10a 
9  10a 


9  18a 

9  62a 

10  13a 

10  49a 

9  67a 

10  09a 

11  Ola 
11  32a 
11  59a 

0  14a 
0  16a 
946a 
9  26a 
9  59a 

9  SOa 
9  27a 
9  48a 
9  46a 
9  44a 

9  25a 

9  30a 

9  2oa 

10  00a 

10  43a 

11  32a 

12  32a 
9  42a 
9  51a 
9  67a 

10  12a 
12  15a 
10  27a 
9  67a 
10  02a 

9  50a 
9  54a 
9  36a 
9  40a 
9  31a 

9  31a 
9  47a 
9  50a 
9  38^1 
9  35a 


966a 
9  61a 
10  05a 
9  48a 
9  58a 

10  13a 
10  03a 

10  28a 

11  03a 
11  08a 

11  28a 
11  38a 
11  43a 

11  53a 

12  02a 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Mean 
(Mn). 


/eeL 
8.9 
9.4 
6.7 
8.0 
8.9 


9.3 
6.3 
9.6 
9.6 

12.7 
12.6 
12.6 
12.6 
18.7 

12.6 
11.6 
10.0 
12.6 
12.6 

12.4 
12.7 
9.6 
10.9 
11.1 

9.5 
12.6 
12.5 
12.6 
12.9 

12.3 
12.5 
12.6 
12.6 
12.7 

12.6 
12.0 
12.3 
12.6 
12.8 

12.6 
12.6 
10.4 
10.4 
9.7 

9.8 
11.6 
11.5 
10.0 

8.4 


13.0 
13.8 
13.7 
14.7 
14.6 

14.5 
14.3 
15.6 
16.6 
16.6 

17.4 
17.6 
18.7 
17.1 
22.7 


Spring 

(Sg). 


11.8 
12.7 
8.9 
10.6 
11.7 


12.8 

8.8 

12.6 

12.7 

16.8 
16.7 
16.6 
16.7 
18.1 

16.6 
15.3 
13.2 
16.6 
16.7 

16.2 
16.8 
12.7 
14.4 

14.7 

12.6 
16.7 
16.6 
16.6 
17.0 

16.8 
16.6 
16.6 
16.7 
16.8 

16.6 
15.8 
16.2 
16.7 
16.9 

16.7 
16.6 
13.8 
13.8 
12.9 

13.0 
15.3 
15.2 
13.3 
11.1 


17.2 
18.3 
18.2 
19.5 
19.3 

19.2 
18.9 
20.6 
22.0 
21.9 

23.1 
23.3 
24.8 
22.7 
80.4 


Neap 

(Np). 


feet. 
6.6 
5.9 
4.1 
4.9 
6.5 


6.8 
3.9 
6.9 
6.9 

7.8 
7.7 
7.7 
7.7 
8.4 

7.7 
7.1 
6.2 
7.7 
7,7 

7.7 
7.8 
6.9 
6.7 
6.8 

6.8 
7.7 
7.7 
7.7 
7.9 

7.6 
7.7 

7.7 
7.7 
7.8 


7. 
7. 
7. 


7.7 
7.9 

7.7 
7.7 
6.3 
6.3 
6.9 

■6.0 
7.1 
7.0 
6.1 
5.1 


7.9 
8.4 
8.3 
9.0 
8.9 

8.8 

8.7 

9.5 

10.1 

10.0 

10.6 
10.7 
11.4 
10.4 
13.3 


Great 
tropic 
(Gc). 


feet. 
9.3 
10.0 
7.1 
8.4 
9.3 


9.8 

6.6 

10.0 

10.0 

12.8 
12.7 
12.7 
12.7 
13.8 

12.7 
11.7 
10.1 
12.7 
12.7 

12.6 
12.8 
9.7 
11.0 
11.2 

9.6 
12.7 
12.6 
12.7 
18.0 

12.4 
12,6 
12.7 
12.7 
12.8 

12.7 
12.1 
12.4 
12.7 
12.9 

12.7 
12.7 
10.6 
10.6 
9.9 


10.0 

11.8 

11.7 

10.2 

8.6 

12.8 
13.6 
18.6 
14.5 
14.4 

14.3 
14.1 
15.4 
16.4 
16.3 

17.2 
17.4 
18.5 
16.9 
22.2 


HWQ. 


feet. 
0,7 
0.7 
0.6 
0.7 
0.7 


0.7 
0.6 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.8 

0.7 
0.7 
0.6 
0.7 
0.7 

0.7 
0.7 
0.6 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.6 
0.6 
0.6 

0.6 
0.7 
0.7 
0.6 
0.6 


0.7 
0.7 
0.7 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.9 
0.8 
0.8 


LWQ. 


feet 
0.5 
0.5 
0.4 
0.5 
0.5 


0.5 
0.4 
0.6 
0.6 

0.6 
0.5 
0.6 
0.5 
0.6 

0.6 
0.5 
0.4 
0.5 
0.5 

0.5 
0.5 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 

0.5 
0.6 
0.6 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.5 

0.5 
0.6 
0.6 
0.5 
0.4 

0.5 
0.6 
0.6 
0.6 
0.4 


0.6 
0.5 
0.5 
0.4 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.9 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 


h.in. 


0  47 


0  57 


1  15 


1  06 


Tropic 
range. 


feet. 
0.9 
0.9 
0.7 
0.8 
0.9 


0.9 
0.7 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.8 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 

0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.7 
0.7 
0.7 

0.7 
0.8 
0.8 
0.7 
0.7 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

1.0 
1.0 
1.0 
0.9 
1.1 


Predic-  Tropic 
tiona.     LLW. 


feel. 
5.9 
6.4 
4.4 
6.2 
6.8 


6.2 
4.2 
6.3 
6.4 

8.4 
8.4 
8.3 
8.4 
9.0 

8.3 
7.6 
6.6 
8.3 
8.4 

8.1 
8.4 
6.4 
7.2 
7.4 

6.3 
8.4 
8.2 
8.3 
8.6 

8.2 
8.2 
8.3 

8.4 
8.4 

8.3 
7.9 
8.1 
8.4 
8.4 

8.4 
8.8 
6.9 
6.9 
6.4 

6.6 
7.6 
7.6 
6.6 
5.6 


8.6 
9.2 
9.1 
9.8 
9.6 

9.6 

9.4 

10.3 

11.0 

11.0 


feet. 
4.6 
6.0 
8.6 
4.2 
4.6 


4.8 
3.3 
6.0 
5.0 

6.3 
6.3 
6.3 
6.3 
6.8 

6.3 
5.8 
5.0 
6.3 
6.3 

6.2 
6.3 
4.8 
6.4 
6.5 

4.7 
6.3 
6.2 
6.3 
6.4 

6.1 
6.2 
6.3 
6.3 
6.3 

6.3 
6.0 
6.1 
6.3 
6.4 

6.3 
6.3 
6.0 
6.0 
4.7 

4.8 
6.6 
6.6 
4.8 
4.1 


6.4 
6.8 
6.8 
7.2 
7,1 

7.1 
7.0 
7.6 
8.1 
8.1 


Varia- 
tion of 
thecom- 
paas. 


11.6 

8.6 

11.6 

8.6 

12.4 

9.2 

11.4 

8.4 

16.2 

11.1 

Wett. 
o 

16.0 
16.0 
16.0 
16.0 
14.5 


14.6 
14.5 
14.6 
14.5 

14.5 
14.6 
14.6 
14.6 
14.6 

14.6 
14.5 
14.5 
14.5 
14.5 

14.5 
15.0 
16.0 
16.0 
16.6 

15.5 
15.6 
16.5 
16.5 
15.6 

16.0 
16.0 
15.6 
16.6 
15.6 

16.0 
15.5 
16.0 
16.0 
16.0 

16.6 
16.0 
16.0 
16.0 
16.6 

16.6 
16.5 
16.6 
16.5 
16.5 


17.0 
16.6 
17.0 
17.0 
17.0 

17.0 
17.0 
17.0 
16.6 
16.5 

16.5 
16.5 
16.0 
16.0 
16.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 


80 
81 
82 
83 
84 

86 
86 
87 
88 

89 
40 
41 
42 


48 
44 

46 
46 
47 

48 
49 
60 
51 
52 

53 
54 
55 
56 
57 

58 
59 
60 
61 
62 


Statioik. 


EUROPE  (West  Coast)— Cont'd. 

FRANCE— continued. 

English  CAann«^-Continued. 

Brehst 

L^Eardrieux 

Paimpol 

Portne  ux 

Binic  Harbor 

Lteu4  or  Port  de  St.  Brleuc 

Danouet 

Erquy  

8t.Malo 

Cancale 

Oranyllle 

Regneville 

St.  Germain..., 

Carteret 

Dielette 

Chausey  Islands 

Les  Minqulers 

St.  HMier,  Jersey  Island 

St.  Peter  Port,  Guernsey  Island... 
Casquets  Islands 

Aldernev,  Aldemey  Island 

Omonyiile 

Cherbourg 

Barfleur 

LaHouge 

Port-en-Beasln 

CourseuUes 

Ovstreham 

Dives 

Havre,  Seine  River 

Honfleur,  Seine  River 

QuillebOBUf ,  Seine  River 

Fecamp 

St.  Valery-en-Caux 

Dieppe 

Treport 

St.  Valery-sur-Somme 

Boulogne 

CapeGriznez 

Calais 

Gravelines 

Dtmkerque 

THE  BRITISH  ISLANDS. 

Scotland,  eatt  coad. 

Duncansby  Head 

Wick 

Doomoch  Road 

Cromarty 

Inverness 

Banff 

Peterhead 

Aberdeen 

Stonehaven  

Montrose 

Arbroath 

Tay  River  Entrance 

Dundee 

FifeNesB 

Burntisland,  Firth  of  Forth 

Alloa,  Firth  of  Forth 

Granton,  Firth  of  Forth 

Edinburgh  (Leith),  Firth  of  Forth 

D  unbar 

Eyemouth 


Geographic  position. 


Lati- 
tude. 


North. 
o    / 

48  51 
48  48 
48  47 
48  89 
48  86 

48  82 
48  30 
48  88 
48  89 
48  40 

48  60 

49  00 
49  14 
49  22 
49  88 

48  52 

48  59 

49  10 
49  27 
49  48 

49  48 
49  43 
49  89 
49  40 
49  84 

49  21 
49  20 
49  17 
49  18 


49  29 
49  25 
49  28 
49  46 
49  52 

49  56 
60  04 
60  11 

50  44 

60  52 

50  58 

61  01 

51  03 


58  39 
58  26 
67  52 
57  41 
57  28 

57  40 
57  80 
57  09 
56  58 
56  42 

56  83 
56  27 
56  28 
56  17 
66  04 

56  08 
55  59 

55  69 

56  00 
55  52 


Longitude. 


Arc. 


Time. 


o    / 

8  00 
8  01 
802 
2  49 
2  49 


West, 
h.  fn. 


2 
2 
2 
2 
1 

1 
1 
1 
1 
1 


48 
86 
26 
02 
51 

86 
85 
85 
47 
52 


1  49 
204 
207 
282 

2  28 


2 
1 
1 
1 
1 

0 
0 
0 
0 


12 
51 
87 
16 
16 

46 
27 
15 
05 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 


12 
12 
12 
11 
11 

11 
10 
10 
08 
07 

06 
06 
06 
07 
07 

07 
08 
08 
10 
10 

09 
07 
06 
05 
05 

08 
02 
01 
00 


Eaat. 


006 
018 
081 
022 
042 


1 
1 
1 
1 

1 
1 
2 
2 


05 
22 
88 
85 

86 
51 
06 
21 


000 
0  01 
002 
0  01 
003 


0 
0 
0 
0 

0 
0 
0 
0 


04 
05 
07 
06 

06 
07 
08 
09 


WcmL 


800 
806 
402 
402 
4  14 

2  81 

1  46 
207 

2  12 
226 

235 
243 
258 
235 
8  14 

8  52 
815 
8  10 
231 
205 


0 
0 
0 
0 
0 


12 
12 
16 
16 
17 


0  10 
0  07 
0  08 
0  09 
0  10 


0 
0 
0 
0 
0 


10 
11 
12 
10 
18 

15 
13 
13 
10 
08 


Standard  port  for 
reference. 


Name. 


Brest . 
Brest. 
Brest. 
Brest. 
Brest . 

Brest. 
Brest. 
Brest. 
Brest . 
Brest. 

Brest . 
Brest. 
Brest. 
Brest . 
Brest. 

Brest . 
Brest. 
Brest . 
Brest. 
Brest . 

Brest . 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Dover 
Dover 

Dover 
Dover 
Dover 
Dover 


Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 


Page. 


285 
285 
285 
286 
285 

285 
285 
285 
285 
285 

286 
285 
285 
285 
285 

285 
285 
285 
285 
285 

285 
289 
289 
289 
289 

289 
280 
289 
289 


289 
289 
289 
289 
289 

289 
289 
309 
809 

809 
309 
809 
809 


Tidal  diflerenoes. 


Time. 


HW. 


LW. 


Pari*  timet 
ie*W  EomL 


h»  m. 
+2  04 
+2  06 
+2  09 
+2  10 
+2  12 

+2  10 
+2  06 
+2  08 
+2  10 
+2  08 

+2  15 
+2  22 
+2  27 
+2  85 
+2  47 

+2  21 
+2  13 
+2  86 
+2  41 
+2  49 

+2  49 
-166 
-127 
-0  44 
-0  45 

-0  40 
-0  21 
-Oil 
-0  02 


000 
+0  07 
+0  84 
+104 
+129 

+1  55 
+2  04 
+0  87 
+0  18 

+0  17 
+0  88 
+0  57 
+0  55 


A.  in. 

+2  07 
+2  09 
+2 
+2 


12 
15 


+2  20 

+2  24 
+2  22 
+2  27 
+2  84 
+2  84 

+2  87 
+2  89 
+2  41 
+2  44 
+2  50 

+2  88 
+2  06 
+2  80 
+2  89 
+2  47 

+2  47 
-8  07 
-2  24 
-1  82 
-124 

-111 
-0  46 
-0  16 
-0  07 


000 
+0  04 
+0  19 
+0  49 
+122 

+188 
+186 
+0  28 
+0  04 

+0  03 
+0  24 
+0  26 
+0  07 


QrtavwU^  Ume, 


298 

-4  26 

-4  29 

298 

-8  16 

-819 

293 

-2  82 

-2  86 

298 

-2  87 

-2  40 

298 

-161 

-164 

293 

-145 

-148 

293 

-142 

-145 

293 

-116 

-118 

293 

-104 

-107 

2U8 

+0  04 

+0  01 

298 

-0  88 

-0  41 

293 

-0  06 

-0  00 

298 

+0  21 

-0  18 

298 

-0  08 

-0  06 

298 

+0  14 

+011 

293 

+120 

+117 

298 

+0  10 

+0  07 

293 

000 

000 

298 

-0  06 

-0  08 

298 

000 

-006 

Hei^t 


HW. 


LW. 


Mean  Low 
Water^Minfft. 


feel, 
+  9.4 
+11.0 
+10.4 
+10.1 
+  9.0 

+10.8 
+10.4 
+U.6 
+14.2 
+14.5 

+15.0 
+18.2 
+12.2 
+  9.8 
+  6.2 

+18.2 
+18.2 
+10.1 
+  5.6 

-  8.6 

-2.2 

-  6.6 

-  4.4 

-  5.0 

-  8.8 

-  2.4 

-  2.4 

-  1.4 

-  L4 


0.0 
+  0.8 
-11.6 
+  0.7 
+  8.8 

+  4.2 
+  5.2 
+  8.6 
+  5.6 

+  2.4 
+  2.0 
+  0.2 
-  1.8 


■  5.6 
5.4 

■4.7 

■  2.2 
•  8.6 

■  6.4 

-  4.0 
8.7 

-  1.8 
-2.0 

-  L9 
-0.2 

-  1.6 

-  1.2 
+  0.2 

+  L4 
0.0 
&0 

-  1.4 

-  1.6 


feet 

+1.4 
+1.6 
+1.6 
+1.5 
+1.4 

+1.6 
+1.6 
+1.8 
+2.2 
+2.7 

+2.2 
+2.0 
+L8 
+1.4 
+L0 

+2  0 

+2.0 
+1.5 
+0.8 

+a6 

-0.2 
-0.6 
-0.4 
-0.4 
-0.2 

0.0 
-0.2 
-0.2 
-0.2 


0.0 
+0.1 
-L4 
+0.1 

+a6 

+0.6 
+0.8 
+1.6 
+L4 

+1.0 
+0.8 
+0.6 
+0.4 


Batlo 
of 


-0.6 
-0.6 
-0.6 
-0.2 
-0.4 

-0.6 
-0.8 
-0.7 

-a4 

-0t4 

-a5 
-a2 
-a4 
-a4 

-0.2 

-0.2 
-0.2 
0.0 
-0.4 
-0.4 


0.O0 
0.GO 
0.66 
0.83 
0.78 

0.61 
0.7S 
a75 
&89 

ass 
aao 

1.01 
Ol91 

ass 

L04 

1.12 

1.02 
1.00 

a9s 
a  91 


1.66 
1.63 
1.60 
1.59 
1.52 

1.G2 
1.60 
1.67 
L83 
1.87 

1.86 
1.76 
1.71 
1.56 
LS6 

1.76  ■ 
1.76  ! 
1.50 
1.32 
a79 

0.S7 
0.66 
0.76 
0.73 

asD 

0.86 
0.88 
a92 
0.93 


1.00 
1.01 
0.42 
1.03 

i.ao 

1.21 
1.25 
1.46 
1.29 

1.10 
1.07 
0.97 
0.8S 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


M 
^ 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 


80 
31 
32 
S3 
34 

85 
36 
87 
38 

89 
40 
41 
42 


48 
44 

45 
46 

47 

48 
49 
50 
51 
52 

53 
54 
55 
66 
57 

58 
69 
60 
61 
62 


Mean. 

HWI. 

LWI. 

h,  fn. 

h.  m. 

538 

11  58 

585 

12  00 

588 

12  03 

540 

12  07 

5  42 

12  12 

540 

12  16 

587 

12  15 

5  89 

12  20 

543 

004 

542 

005 

560 

009 

5  57 

Oil 

602 

0  13 

607 

0  15 

6  21 

030 

555 

004 

5  46 

12  01 

609 

000 

6  12 

007 

620 

0  15 

621 

0  16 

7  01 

1  00 

7  80 

1  44 

8  14 

2  87 

8  13 

2  45 

820 

800 

8  40 

826 

858 

358 

9  01 

407 

908 

4  14 

909 

4  17 

985 

4  81 

10  06 

502 

10  29 

533 

10  54 

548 

11  02 

5  44 

1188 

6  12 

11  18 

5  52 

n  17 

6  51 

U  39 

6  13 

11  59 

6  16 

1158 

558 

10  00 

3  47 

11  10 

4  57 

11  50 

637 

1145 

632 

005 

6  17 

0  18 

680 

024 

686 

050 

702 

100 

7  12 

.2  07 

8  19 

1  25 

7  87 

156 

808 

2  22 

8  34 

200 

8  12 

2  14 

8  26 

8  18 

930 

2  10 

822 

200 

8  15 

158 

8  10 

206 

8  17 

Tropic. 


HHWI.  '   LLWI. 


A.  fn. 

5  81a 
88a 
86a 
88a 
40a 


5 
5 
5 
6 


588a 
535a 
87a 
41a 
40a 


5 
5 
5 


548a 
565a 
600a 
606a 
6  19c( 

653a 

5  44a 

6  07a 
608a 
6  16a 

6  17a 

6  57a 

7  26a 

8  10a 
809a 

8  16a 
8  87a 
860a 
868a 


900a 

906a 

9  81a 

10  06a 

10  26a 

10  51a 

10  69a 

11  86a 
11  16a 

11  15a 
11  37a 
11  57a 
11  56a 


966a 
11  05a 
11  55a 
11  40a 

0005 

0  135 
0  195 
0  456 
0  555 
2  025 


205 
515 
176 
156 
095 


3  135 
2055 
1  515 

1  535 

2  005 


h.  tn. 
12  00a 
12  02a 
12  05a 
12  09a 
12  14a 

12  18a 

12  17a 

12  22a 

0065 

0  075 

0  115 
0  135 
0  155 
0  175 
0825 

0065 

12  03a 

0025 

0  195 

0  275 

0285 

1  125 

1  655 

2  495 
2  575 

8  125 
8265 
8  585 
4  075 


4  145 
4  175 
4325 
5025 
6335 


6 
6 


485 
445 
6  145 
6545 


5635 
6  155 
6  185 
6005 


8505 
5005 
6  405 
6855 
6205 

6885 

6  895 
7055 

7  155 

8  225 

7  405 

8  115 
8  875 
8  156 

8  295 

9836 

9  256 

8  185 
8  136 
8  206 


Mean 
(Mn). 


feet. 
22.8 
24.0 
23.6 
28.8 
22.4 

23.8 
23.6 
24.6 
26.8 
27.6 

27.4 
25.9 
25.1 
23.0 
20.0 

25.9 
25.9 
23.3 
19.4 
11.6 

12.8 
11.4 
18.2 
12.7 
13.8 

14.9 
15.2 
16.0 
16.0 


17.8 
17.5 
7.2 
17.9 
20.6 

20.9 
21.7 
22.0 
19.4 

16.6 
16.2 
14.6 
12.9 


7.8 
7.8 
8.0 
10.1 
8.9 

7.6 

8.9 

9.2 

10.9 

10.7 

10.8 
12.8 
11.1 
11.4 
12.7 

13.7 
12.5 
12.2 
11.2 
11.1 


Spring 
(8g). 


/eet. 
80.6 
32.2 
81.7 
31.8 
80.0 

31.9 
31.7 
88.0 
86.0 
36.8 

86.7 
34.7 
83.7 
80.8 
26.8 

84.7 
84.7 
81.2 
26.0 
15.6 

17.2 
15.2 
17.6 
17.0 
18.5 

20.0 
19.8 
20.8 
20.8 


22.5 
22.8 
9.4 
23.3 
26.8 

27.3 
28.3 
28.5 
25.2 

21.5 
21.0 
19.0 
16.8 


9.8 

9.9 

10.8 

13.7 

12.0 

10.1 
11.2 
11.7 
13.8 
18.6 

13.7 
16.5 
14.1 
14.4 
16.1 

17.3 
15.8 
16.0 
14.2 
14.0 


Neap 

(Npf. 


feeL 
18.8 
14.0 
18.8 
18.6 
13.1 

18.9 
18.8 
14.4 
15.7 
16.1 

16.0 
16.2 
14.7 
13.6 
11.7 

16.2 
15.2 
13.6 
11.5 
6.9 

7.6 
6.8 
7.8 
7.6 
8.2 

8.9 

9.7 

10.2 

10.2 


11.0 
11.1 
4.6 
11.4 
18.1 

13.3 
13.8 
14.6 
12.8 

11.0 

10.7 

9.6 

8.5 


4.2 
4.2 
4.6 
5.9 
6.2 

4.4 
6.1 
6.4 
7.5 
7.4 

7.6 
8.6 
7.7 
7.9 
8.8 

9.5 
8.6 

8.4 
7.7 
7.7 


Great 
tropic 
(Gc). 


feet 
22.8 
28.6 
28.1 
22.8 
21.9 

28.8 
28.1 
24.1 
26.8 
27.0 

26.9 
26.4 
24.6 
22.6 
19.6 

25.4 
26.4 
22.8 
19.7 
11.8 

18.0 
11.6 
18.4 
12.9 
14.0 

16.1 
16.2 
17.1 
17.1 


18.4 
18.7 
7.9 
19.1 
21.8 

22.1 
22.9 
21.6 
19.0 

16.2 
15.8 
14.2 
12.6 


8.5 

8.0 

9.4 

13.9 

10.5 

8.8 
10.1 
10.5 
12.4 
12.2 

12.3 
13.9 
12.6 
12.9 
14.4 

15.5 
14.2 
14.0 
12.7 
12.6 


Tropic  diurnal 
inequality. 


HWQ. 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 

0.9 
0.9 
0.8 
0.6 
0.6 

0.6 
0.6 
0.5 
0.6 
0.5 

0.6 
0.8 
0.8 
0.8 


0.4 
0.4 
0.2 
0.4 
0.4 

0.4 
0.4 
0.6 
0.6 

0.6 
0.5 
0.6 
0.4 


0.6 
0.6 
0.7 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.8 
0.7 
0.7 
0.8 

0.8 
0.8 
0.6 
0.7 
0.7 


LWQ. 


feet. 
0.9 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
0.9 
1.2 
0.9 

1.0 
0.9 
1.0 
1.0 
1.0 

1.1 
0.8 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.7 
0.6 

0.6 
0.6 
0.6 
0.6 


1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.8 
1.2 
1.2 
1.8 

1.3 
1.8 
1.8 
1.2 
1.2 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 


h,  tn. 


2  89 


8  16 


4  18 


Tropic 
range. 


926 


feet. 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.0 

1.2 
1.2 
1.1 
1.8 
1.0 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
0.9 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.8 
0.7 

0.7 
0.7 
0.6 
0.6 


0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
1.0 
1.0 
1.1 
1.1 

1.1 
1.6 
1.2 
1.2 
1.5 

1.7 
1.5 
1.9 
3.2 

1.2 


Predic- 
tions. 


feet. 
15.2 
16.1 
16.8 
16.6 
16.0 

16.0 
15.8 
16.6 
18.0 
18.4 

18.4 
17.4 
16.8 
16.4 
18.4 

17.4 
17.4 
15.6 
13.0 
8.8 

8.6 
7.6 
8.8 
8.5 
9.2 

10.0 

9.9 

10.4 

10.4 


11.2 
11.4 
4.7 
11.6 
13.4 

13.6 
14.2 
14.2 
12.6 

10.8 

10.5 

9.5 

8.4 


4.9 
6.0 
6.4 
6.8 
6.0 

6.0 
6.6 
5.8 
6.9 
6.8 

6.8 
7.8 
7.0 
7.2 
8.0 

8.6 
7.9 
8.0 
7.1 
7.0 


Tropic 
LLW. 


feet. 
11.2 
11.7 
11.5 
11.4 
11.0 

11.6 
11.5 
12.0 
18.2 
13.5 

13.4 
12.7 
12.3 
11.3 
9.8 

12.7 
12.7 
11.4 
10.0 
6.0 

6.6 
5.9 
6.8 
6.6 
7.1 

7.7 
8.2 
8.7 
8.7 


9.8 
9.4 
4.1 
9.6 
11.1 

12.2 

11.6 

10.7 

9.6 

8.1 
7.9 
7.1 
6.3 


4.2 
4.3 
4.7 
6.9 
6.2 

4.4 
5.0 
5.2 
6.2 
6.1 

6.2 
7.0 
6.3 
6.6 
7.2 

7.8 
7.1 
7.3 
6.3 
6.2 


Varia- 
tion of 
the  com- 


WeH. 

o 

16.0 
16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
15.5 
16.6 

16.6 
15.6 
15.5 
15.6 
15.5 

15.6 
15.5 
16.0 
16.0 
16.0 

16.0 
16.0 
15.5 
15.6 
15.6 

15.0 
15.0 
15.0 
15.0 


14.6 
14.6 
14.5 
14.6 
14.6 

14.6 
14.5 
14.6 
14.6 

14.5 
14.5 
14.5 
14.5 


19.0 
19.0 
19.0 
19.0 
19.0 

18.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18,0 
18.0 
18.0 

18.5 
18.0 
18.0 
18.0 
18.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
8 
4 

5 

6 
7 
8 
9 
10 

11 
12 
IS 
14 
15 
16 
17 


18 
19 
20 
21 
22 

28 
24 
25 
26 
27 

28 
29 
80 
81 
82 


88 
89 
40 
41 
42 
43 
44 


45 
46 

47 
48 
49 

50 
51 
52 
53 
54 


Station. 


GeogTsphic  poelUoD. 


Lati- 
tude. 


EUROPE  (WK8T  Coast)— Cont'd. 

THE  BRITISH  ISLANDS— Continued. 

England,  etut  coatt. 

Berwick 

Holy  Island 

Blyth 

North  Shields 

Tyne  River  Entrance 


Newcastle,  Tyne  River. 

Sunderland 

Seaham 

West  Hartlepool 

Whitby 


Scarborough 

Filey  Bay 

Flamborough  Head 

BridliuRton 

Great  Grimsby,  H umber  River. 

Hull,  Humber  River 

Goole,  Humber  River 


Spurn  Point,  Humber  River. 

Boston  Dock 

Lyun  Deep 

Wells  Harbor 

Blakeney  Bar 


North. 
o  / 

55  46 
55  41 
55  08 
55  01 
55  01 

54  57 
54  55 
54  50 
54  41 
54  80 

54  17 
54  12 
54  07 
54  05 
53  34 
58  44 
53  41 


53  85 

52  57 

53  01 
52  57 
52  58 


Yarmouth  Road 52  85 

Lowestoft 52  29 

OrlordNeas '  52  05 

Harwich 51  56 

Nore  (light  vessel),  Thames  River.:  51  29 

Sh  BERN  ESS.  Thames  River 5127 

Chatham,  Thames  River.. 
Gravesend.  Thames  River. 
Woolwich,  ThameH  River 


51  28 

51  28 

51  29 

Greenwich,  Thames  River 5128 


33     London  Docks,  Thames  River 

84    London  Bridge,  Thames  River. . 


85  Margate . . 

86  I  Ramsgate 

87  Deal 


England,  south  coatt. 

Dover 

Folkestone 

Dungeness 

Rye  Bay 

Ha.stings 

Beachy  Head 

Newhaven 


Brighton 

Shoreham 

Littlebampton 

SelseaBill 

Portsmouth  ... 


Calshot  Castle 

Southampton 

Cowes,  Isle  of  Wight 

Bembridge  Point,  Isle  of  Wight 
Yarmouth,  Isle  of  Wight 


55  Christchurch 

56  Poole  Entrance 

57  Portland  Breakwater. 


58 
59 


Bridport 

Lyme  Regis 


60  Exmouth 

61  Teignmouth 

62  Torquay.  Torbay 

63  Dartmouth 

&i  Start  Point 


51  80 
51  32 


51  28 
5120 
51  14 


51  07 
51  05 
50  55 
60  56 
50  51 
50  44 
50  47 


50  49 
50  50 
50  48 
50  44 
50  47 

60  49 
50  54 
50  45 
50  41 
50  41 

50  44 
50  40 
50  34 
50  42 
50  43 

50  87 
50  32 
50  27 
50  21 
50  13 


Longitude. 


Arc. 


Time. 


WesL 


1 
1 
1 
1 
1 


59 
60 
80 
26 
25 


1  86 
1  21 
1  19 
1  12 
087 


0 
0 
0 
0 
0 
0 
0 


23 
17 
06 
12 
05 
20 
68 

East. 


h.  m. 
008 
007 
0  06 
0  06 
006 


0 
0 
0 
0 
0 


06 
05 
05 
05 
02 


002 
0  01 
000 
0  01 
000 
0  01 
004 


007 
000 

0  26 
060 

1  00 

1  44 
1  45 
1  84 
1  19 
048 


0 
0 
0 
0 
0 


46 
80 
22 
04 
00 

WeaL 


000 
000 
002 
0  03 
OM 

007 
007 
006 

oa*) 

003 


0 
0 
0 
0 
0 


03 
02 
01 
00 
00 


0  04 
006 


000 
000 


East, 


128 
126 
1  26 


1 
1 
0 
0 
0 
0 
0 


19 
12 
58 
47 
36 
18 
04 

West. 


005 
006 
004 
0  03 
0  02 
0  01 
000 


008 
0  15 
0  32 

0  47 

1  06 

1  17 
1  24 
1  18 
1  04 
1  81 

1  46 

1  56 

2  25 
2  45 

2  56 

826 
8  30 

3  32 
3  34 
8  38 


Standard  port  for 
reference. 


Name. 


006 
006 
006 


0  01 
0  01 
0  02 
0  03 
0  04 

005 
0  06 
005 
004 
0  06 


Sheemess 
Sheerness 
Sheemess 


Dover 
Dover 
Dover 
Dover 
Dover 
Dover 
Dover 


Sheemi 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheerness 

Sheemess 

Sheerness 

Sheemess 

Sheemess 

London  Bridge 


London  Bridge 
London  Bridge 


Page. 


Dover 
Dover 
Dover 
Dover 
Dover 

Dover 
Dover 
Dover 
Dover 
Dover 


0  07  Dover 
0  08  Dover 
0  10  I  Dover 


0  11 
0  12 


0 
0 
0 
0 
0 


14 
14 
14 
14 
15 


Dover 
Dover 

Brest  . 
Brest  . 
Brest  . 
Brest  . 
Brest . 


801 
801 
801 
801 
801 

801 
801 
801 
801 
801 

801 
301 
297 
297 
297 
297 
297 


297 
297 
297 
297 
297 

801 
801 
801 
801 
801 

801 
801 
801 
301 
306 


806 
306 


801 
801 
801 


809 
809 
309 
809 
309 
809 
909 


809 
309 
809 
809 
809 

809 
809 
809 
809 
809 

809 
309 
309 
809 
809 

285 
285 
285 
285 
285 


Tidal  differences. 


Time. 


HW. 


LW. 


Oreenwieh  tifniC 


h.  m. 
+  205 
2  16 
800 
306 
303 


+ 
+ 
+ 

+ 


+ 
+ 
+ 

+ 
+ 

+ 
+ 


8  17 
806 
808 
8  13 
8  26 


8 
4 
1 
1 
0 
0 
1 


52 
00 
40 
80 
84 
00 
20 


I 


+ 
+ 


044 
020 
0  12 
0  47 
0  16 


8  47 

9  29 


+ 
+ 

+10  48 
+11  40 
+  006 


+ 
+ 
+ 


0 
0 
0 
0 
0 


00 
48 
43 
51 
14 


-007 
000 


-107 

-  1  16 

-  1  87 


+ 
+ 


+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 


0 
0 
0 
0 
0 
0 
0 


00 

11 

82 
04 
22 
06 
88 


008 
0  22 
0  09 
085 
082 

022 
2  08 
007 
009 
107 


0 
2 
4 

4 
4 


56 
65 
81 
56 
40 


+ 

+ 
+ 
+ 
+ 


2  89 
209 
2  14 
2  24 
1  50 


A.  n. 
+  228 
284 
8  18 
8  24 
8  21 


+ 
+ 
+ 
+ 


+ 
+ 

+ 
+ 
+ 

+ 
+ 


8  36 
8  24 
826 
8  83 
844 


09 
16 
66 
47 
52 
00 
12 


-  1  02 

+  002 

-  0  30 
+  029 
-002 

+  858 
+  9  40 
+10  69 
+11  51 
+  0  17 


+ 
+ 
+ 


000 

0  69 
054 

1  27 
044 


084 
000 


086 
0  12 
042 


0 
1 
1 
0 
1 
0 
0 


00 
11 
82 
66 
22 
54 
22 


+ 
+ 

+ 
+ 


0  57 
088 

0  51 
025 

1  28 

088 
1  08 

0  63 

1  09 
207 

056 
256 
4  62 
666 
6  40 

280 
200 
206 

2  15 
1  41 


Height 


Ratio 

of 
rang'QS. 


HW. 


LW. 


Mean  Low 
Water  SpHngt. 


feet 

-  1.8 

-  1.8 

-  1.8 

-  2.0 

-  1.6 

-  L4 

-  2.8 

-  2.8 

-  2.7 

-  L8 

-  L4 

-  LI 

-  4.0 

-  4.0 

-  LO 
0.0 

-  6.7 


L6 
0.4 
2.2 
7.6 
4.9 

9.8 
9.5 
8.0 
5.0 
1.4 

0.0 
1.0 
L4 
1.4 
2.0 


-  0.5 
0.0 


-  1.6 

-  0.9 

-  LI 


0.0 
0.9 
2.4 
2.6 
4.4 
0.9 
0.9 


-  0.6 

-  0.9 

-  2.6 
2.3 

-  4.9 

-  4.2 
5.3 

-  6.8 

-  4.4 
-10.6 

-12.8 

•n.6 
•n.4 

■  7.6 
"  7.4 

-  7.7 

-  6.0 
'  5.4 

-  4.8 

-  4.2 


feet. 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.2 

0.0 

0.0 

-0.1 

+0.1 

+0.2 
+0.2 
-0.2 
-0.2 
+0.2 
0.0 
-0.6 


0.0 
+0.4 
+0.6 
-0.6 
-0.8 

-LI 
-LO 
-0.9 
-0.6 
-0.2 

0.0 
+0.1 
+0.1 
+0.1 
-0.1 


0.0 
0.0 


+0.1 
-0.3 
+0.2 


0.0 
+0.7 
+L0 
+L0 
+1.2 
+0.7 
+0.7 


+0.8 
+0.6 
+0.2 
+0.3 
0.0 

0.0 
-0.1 
-0.2 

0.0 
-0.8 

-0.7 
-0.8 
-0.4 
+0.6 
+0.6 

-LI 
-0.8 
-0.8 
-0.8 
-0.6 


0.86 
0.86 
0.86 
0.85 
0.87 

0.88 
0.83 
0.83 
0.81 
0.86 

0.88 
0.91 
0.77 
0.77 
a93 
1.00 
a62 


0.90 
LOl 
1.10 
0.57 
0.72 

0.86 
0.87 
0.47 
0.67 
0.91 

1.00 
1.07 
L09 
L09 
0.93 


0.96 
1.00 


0.87 
0.96 
0.91 


1.00 
1.01 

1.10  I 

1.11  I 
1.21 
1.01 
1.01 


0.99 
0.91 
0.81 
0.88 
0.68 

0.72 
0.66 
0.62 
0.70 
0.34 

0.20 
0.26 
0.27 
0.46 
0.47 

0.55 
0.65 
0.68 
0.72 
0  76, 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
ineqaality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

1 

Varia- 

• 

hi 

a 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW      Tropic 
inter-    range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

3 
55 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

' 

\ 

West. 

h.m. 

h.m. 

h.fn. 

h.m. 

feet. 

feet. 

feet. 

feet. 

feet 

feet. 

h.  m.      feet. 

feet 

feet. 

o 

1 

2  08 

828 

203b 

8  316 

11.6 

15.0 

7.6 

13.3 

0.8 

1.6 

1.2 

7.5 

6.8 

17.5 

2 

»20 

8  40 

2  15b 

8  436 

11.6 

15.0 

7.6 

13.3 

0.8 

1.6 

1.2 

7.5 

6.8 

17.5 

3 

305 

9  26 

3006 

9286 

11.6 

15.0 

7.5 

13.8 

0.8 

1.5 

1.2 

7.6 

6.8 

17.0 

4 

3  11 

9  31 

3  066 

9  346 

11.4 

14.8 

7.4 

13.1 

0.8 

1.5 

1.2 

7.4 

6.7 

17.0 

5 

8  08 

928 

3036 

9  316 

11.7 

16.2 

7.6 

13.4 

0.8 

1.6 



1.2 

7.6 

6.8 

17.0 

6 

3  22 

9  42 

3  146 

9  466 

11.9 

16.6 

7.7 

13.7 

0.8 

1.6 

'       1.7 

7.8 

7.0 

17.0 

7 

3  12 

9  82 

8  046 

9  376 

11.2 

14.6 

7.3 

12.9 

0.8 

1.6 

1.7 

7.2 

6.6 

17.0 

8 

3  14 

934 

8  066 

9  396 

11.2 

14.6 

7.3 

12.9 

0.8 

1.5 

.,,,,,,, 

1.7 

7.2 

6.6 

17.0 

9 

3  19 

9  41 

3  116 

9  446 

10.9 

14.1 

7.1 

12.7 

0.8 

1.6 

11  16          1.7 

7.1 

6.6 

17.0 

10 

3  35 

955 

3  276 

10  006 

11.6 

16.0 

7.5 

13.4 

0.8 

1.6 

1.7 

7.5 

6.9 

16.5 

11 

4  01 

10  20 

3  636 

10  246 

11.9 

15.6 

7.7 

13.7 

0.8 

1.6 

1.7 

7.8 

7.0 

16.0 

12 

4  10 

10  28 

4  026 

10  336 

12.2 

15.8 

7.9 

14.2 

0.9 

1.7    

1.8 

7.9 

7.3 

16.0 

13 

4  20 

10  36 

4  136 

10  406 

12.6 

15.8 

8.8 

12.6 

0.8 

1.8 

1.8 

7.9 

6.4 

16.0 

14 

429 

10  43 

4  226 

10  476 

12.6 

15.8 

8.8 

12.6 

0.8 

1.8 

1.8 

7.9 

6.4 

16.0 

16 

526 

11  39 

6  196 

11  436 

15.1 

19.1 

10.6 

15.2 

0.9 

1.9    

1.9 

9.6 

7.8 

16.0 

16 

5  69 

0  05 

6  626 

0  08a 

16.3 

19.9 

11.9 

17.0 

0.9 

2.0       13  42 

2.0 

10.0 

8.8 

16.0 

17 

7  16 

1  14 

7  086 

1  18a 

10.1 

12.8 

7.1 

10.2 

0.7 

1.6   

1.6 

6.4 

5.2 

16.0 

18 

5  16 

11  29 

6  116 

11  326 

14.6 

18.5 

10.2 

14.7 

0.9 

1.9    

1.9 

9.2 

7.6 

15.6 

19 

6  20 

008 

6  146 

0  11a 

16.4 

20.8 

11.5 

.   16.5 

0.9 

2.0   

2.0 

10.4 

8.4 

15.5 

20 

550 

12  03 

6  446 

12  066 

18.0 

22.8 

12.6 

18.1 

0.9 

2.1    

2.1 

11.4 

9.2 

15.5 

21 

6  50 

038 

6  426 

0  42a 

9.3 

11.8 

6.5 

9.4 

0.7 

1.6    

1.5 

5.9 

4.8 

15.0 

22 

6  20 

008 

6  136 

0  12a 

11.7 

14.8 

8.2 

11.8 

0.7 

1.7    

1.7 

7.4 

6.0 

15.0 

23 

906 

2  63 

9  156 

2  49a 

4.7 

5.8 

3.4 

6.8 

0.8 

1.0   

1.0 

2.9 

3.0 

16.0 

24 

9  47 

885 

9  576* 

3  31a 

6.0 

6.2 

3.6 

6.1 

0.3 

1.0    

1.0 

3.1 

3.2 

15.0 

1  '^^ 

11  05 

4  53 

11  146 

4  49a 

6.3 

7.8 

4.6 

7.6 

0.4 

1.2 

1.2 

8.9 

4.0 

15.0 

1  26 

11  66 

6  44 

12  036 

5  41a 

9.1 

11.2 

6.6 

10.6 

0.4 

1.4 

1.4 

6.6 

5.6 

15.0 

27 

020 

633 

0  266 

6  306 

12.3 

15.2 

8.9 

13.9 

0.4 

1.6 

1.6 

7.6 

7.3 

16.0 

28 

0  14 

6  16 

0  076 

6  176 

13.6 

16.9 

9.6 

15.0 

0.3 

1.7 

705 

1.7 

8.6 

7.8 

.      16.0 

29 

1  01 

7  14 

1  076 

7  116 

14.4 

17.8 

10.4 

16.2 

0.5 

1.7 

1.7 

8.9 

8.4 

16.0 

SO 

066 

7  08 

1  016 

7  066 

14.7 

18.2 

10.6 

16.6 

0.5 

1.8 

1.8 

9.1 

8.6 

15.0 

31 

102 

7  40 

1  086 

7  376 

14.7 

18.2 

10.6 

16.6 

0.5 

1.8 

1.8 

9.1 

8.6 

16.0 

32 

1  10 

7  46 

1  056 

7  476 

16.8 

18.8 

12.6 

17.4 

0.4 

1.6 

1.4 

9.4 

9.« 

16.6 

38 

1  17 

7  66 

1  126 

7  576 

17.2 

20.6 

13.8 

18.9 

0.4 

1.7 

1.4 

10.2 

9.7 

16.5 

34 

1  24 

830 

1206 

8  816 

17.6 

20.9 

14.1 

19.3 

0.4 

1.7 

856 

1.4 

10.4 

10.0 

16.5 

35 

11  85 

6  43 

11  30a 

5466 

11.7 

15.2 

7.6 

13.3 

0.4 

1.0 

1.1 

7.6 

6.8 

14.6 

36 

11  26 

6  07 

11  22a 

6  096 

12.9 

15.8 

9.3 

14.8 

0.6 

1.1 

6  52 

1.2 

7.9 

7.5 

14.5 

37 

11  06 

6  37 

11  00a 

6  396 

12.2 

16.8 

7.9 

13.8 

0.4 

1.0 

1.1 

7.9 

7.0 

14.6 

3« 

11  08 

666 

11  06a 

6  686 

15.1 

18.2 

11.4 

16.9 

0.6 

0.7 

8  00 

0.7 

9.1 

8.6 

14.5 

39 

10  67 

4  45 

10  65a 

4  476 

15.3 

19.8 

10.1 

16.9 

0.5 

0.5 

0.7 

9.9 

8.4 

14.5 

40 

10  35 

4  23 

10  33a 

4266 

16.6 

21.5 

11.0 

18.4 

0.5 

0.6 

0.7 

10.8 

9.2 

16.0 

|41 

11  10 

4  58 

11  08a 

5  006 

16.8 

21.8 

11.1 

18.6 

0.5 

0.6 

0.7 

10.9 

9.3 

16.0 

42 

10  43 

4  31 

10  41a 

4  336 

18.3 

23.8 

12.1 

20.1 

0.5 

0.6 

0.7 

11.9 

10.0 

16.0 

43 

11  10 

4  68 

10  08a 

6  006 

15.3 

19.8 

10.1 

16.9 

0.6 

0.6 

0.7 

9.9 

8.4 

15.0 

44 

1141 

6  29 

11  39a 

6  316 

15.3 

19,8 

10.1 

16.9 

0.6 

0.6 

0.7 

9.9 

8.4 

15.0 

45 

11  05 

4  53 

11  03a 

4  556 

15.0 

19.5 

9.9 

16.6 

0.5 

0.6 

0.7 

9.8 

8.3 

15.0 

46 

11  24 

6  12 

11  22ft 

5  146 

13.7 

17.8 

9.0 

16.0 

0.4 

0.4 

0.6 

8.9 

7.4 

15.0 

47 

11  10 

4  58 

11  08a 

5  006 

12.2 

15.8 

8.1 

13.6 

0.4 

0.4 

0.6 

7.9 

6.6 

16.5 

48 

1136 

6  23 

11  33a 

5266 

12.6 

16.2 

8.3 

13.8 

0.4 

0.4 

0.6 

8.1 

6.8 

15.5 

49 

U  31 

4  19 

11  29a 

4  216 

10.2 

13.2 

6.7 

11.5 

0.4 

0.4 

0.5 

6.6 

6.7 

15.5 

50 

11  20 

508 

11  17a 

5  116 

10.9 

14.1 

7.2 

12.3 

0.4 

0.6 

0.6 

7.0 

6.2 

16.0 

51 

0  35 

6  48 

0  336 

6  506 

9.9 

12.8 

6.5 

11.2 

0.4 

0.4 

0.5 

6.4 

4.8 

16.0 

52 

11  05 

4  53 

11  02a 

4  556 

9.4 

12.2 

6.2 

10.5 

0.4 

0.3 

0.6 

6.1 

4.6 

16.0 

53 

10  60 

4  88 

10  47a 

4  416 

10.6 

13.8 

7.0 

12.0 

0.4 

0.5 

0.6 

6.9 

5.1 

16.5 

54 

9  60 

3  38 

9  46a 

3  426 

6.2 

6.8 

3.4 

6.2 

0.3 

0.3 

0.4 

3.4 

2.5 

16.0 

56 

10  00 

4  48 

9  48a 

5  006 

3.0 

4.8 

0.8 

3.5 

0.6 

0.5 

0.8 

2.4 

1.7 

16.0 

56 

8  00 

2  48 

7  50a 

2  686 

3.9 

6.3 

1.0 

4.4 

0.7 

0.6 

0.9 

3.2 

2.2 

16.0 

57 

6  21 

0  48 

6  13a 

0  566 

4.1 

6.4 

1.2 

5.1 

0.7 

0.8 

3  SO 

0.9 

3.2 

2.G 

16.5 

68 

5  55 

12  08 

5  48a 

12  16a 

6.9 

11.1 

1.7 

7.6 

0.9 

0.8 

1.2 

6.6 

3.8 

16.6 

59 

6  10 

12  23 

6  03a 

12  31a 

7.1 

11.4 

1.8 

7.8 

0.9 

0.8 

1.2 

6.7 

3.9 

16.6 

60 

6  15 

003 

6  11a 

0  076 

8.1 

10.8 

4.9 

8.2 

0.6 

0.4 

0.6 

5.4 

4.0 

17.0 

61 

5  45 

11  58 

5  42a 

12  02a 

9.0 

12.8 

6.9 

9.7 

0.6 

0.4 

0.7 

6.4 

4.8 

17.0 

62 

6  50 

12  03 

5  47a 

12  07a 

10.0 

13.4 

6.1 

10.1 

0.7 

0.4 

0.7 

6.7 

5.0 

17.0 

63 

600 

12  13 

6  57a 

12  17a 

10.6 

14.1 

6.5 

10.7 

0.7 

0.4 

0.7 

7.0 

5.3 

17.0 

64 

5  25 

11  38 

5  22a 

11  42a 

11.2 

14.9 

6.8 

11.3 

■ 

0.7 

0.4 

0.8 

7.4 

5.6 

17.0 
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TABLE  3.~TIDAL  DIFFERENCES 


B 

d 


1 
2 

3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

81 
32 
88 
84 
35 
86 


87 
88 
89 
40 
41 

42 
43 
44 
45 
46 

47 
48 
49 
60 
51 

52 
53 
54 
55 
56 
57 
58 


59 
60 
61 
62 
63 


Geographic  position. 


Station. 


EUROPE  (West  Coaot)— Cont'd. 

THE  BRITIBH    ISLANDS— continued. 

'England^  90iUh  coasts-Continued. 

Bolt  Head 

Plymouth  Breakwater 

De  vonport 

EafltLooe 

Fowey « 

Mevagissey 

Truro,  town  quay 

Falmouth 

Helford  Entrance 

Go  verack 

LixardHead 

Penzance 

St.  Agnes  Island,  Scilly  Islands ... 

St.  Mary  Island,  Scilly  Islands 

Trescow  Island,  Scilly  Islands  . . . . 

England,  vest  coast. 

CapeCkuuwall 

St.  Ives 

Towan  or  New  Quay 

Padstow  Bay 

Boscastle 

Budehay en 

Lundy  Island 

Appledore.  Torridge  River 

Bideford,  Torridge  River 

Barnstaple,  Taw  River 

Ilf racombe,  Bristol  Channel 

Lynmouth,  Bristol  Channel 

Minehead,  Bristol  Channel 

Bridgewater  Bar,  Bristol  Channel . 
Bridgcwater,  Bristol  Channel 

Flatholm  Island,  Bristol  Channel. 
Weston-super-Mare,  Bristol  Chan. 

Bristol,  Avon  River 

Chepstow,  Severn  River 

Gloucester,  Severn  River 

Newport,  Severn  River 

Wales. 

Cardiff,  Bristol  Channel 

Nash  Point,  Bristol  Channel 

Swansea,  Bristol  Channel 

Worms  Head,  Bristol  Channel 

Carmarthen,  Towy  River 

Caldy  Island 

St.  Anns  Head,  Milford  Haven 

Pembroke,  Milford  Haven 

Smalls  Liffht- House 

Fishguard. 

Card  igan 

New  Quay 

Aberystwlth 

Aberdovey 

Barmouth 

Pwllheli 

Bardsey  Island 

Carnarvon,  Menai  Strait 

Beaumaris,  Menai  Strait 

Holyhead 

Trwyn-Du  Point 

Air  Point,  Dee  River 

England,  west  coast— Continued. 

Chester,  Dee  River 

Helbre  Island ,  Mersey  River 

Liverpool,  Mersey  River 

Northwest  Light  v  essel 

Formby  Point 


Lati- 
tude. 


North. 
o   / 

50  12 
50  20 
50  22 
60  20 
50  20 

50  16 
50  15 
60  08 
50  06 
60  02 

49  68 

50  07 
49  54 
49  55 
49  57 


50  08 
50  12 
50  25 
60  84 
50  41 

50  60 

51  10 
51  03 
51  00 
5104 

51  12 
51  13 
51  18 
51  12 
5107 

51  28 
5120 
51  26 
51  87 
51  51 
51  84 


51  28 
51  24 
51  87 
51  83 
51  50 

51  88 
51  40 
51  41 
51  43 

51  59 

52  06 
52  13 
52  24 
52  33 
52  43 

52  54 

52  45 

53  07 
53  16 
58  19 
53  19 
53  20 


53  11 
53  22 
53  24 
53  31 
53  82 


Longitude. 


Arc. 


Time. 


o   / 

848 


WesL 
h.  m. 


4 
4 
4 
4 

4 

6 
6 
5 
5 


09 
10 
29 
88 

47 
04 
04 
06 
07 


18 
82 
21 
6  19 
6  22 


548 

5  28 
505 
4  56 
4  43 


4 
4 

4 
4 

4 


84 
40 
12 
13 
03 


407 
850 
8  28 
808 
800 

8  07 
2  59 
2  86 
289 
2  17 
269 


8  10 
888 
8  66 
4  19 
4  19 


4 

5 
4 

5 

4 

4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 
8 


41 
10 
56 
40 
57 

89 
20 
06 
03 
04 

26 
48 
19 
05 
87 
02 
19 


2  65 
8  18 
8  00 
8  81 
8  11 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


15 
17 
17 
18 
19 

19 
20 
20 
20 
20 

21 
22 
25 
25 
26 


028 
022 
020 
020 
0  19 


Standard  port  for 
reference. 


Tidal  differences. 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


18 
19 
17 
17 
16 

16 
15 
14 
12 
12 

12 
12 
10 
11 
09 
12 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 


13 
14 
16 
17 
17 

19 
21 
20 
28 
20 

19 
17 
16 
16 
16 

18 
19 
0  17 
0  16 


0 
0 
0 


18 
16 
13 


0  12 
0  13 
0  12 
0  14 
0  13 


Name. 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 
Brest 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 


Brest 

Brest 

Brest 

Bre-Mt 

Brest 

Liverpool. 
Liverpool. 


Liverpool. 
Liverjxwl, 
Liverpool, 
Liverpool. 
Liverpool. 


Page. 


285 

285 
285 
285 
285 

285 
285 
285 
285 
285 

2S5 
285 
285 
285 
285 


285 
285 
285 
285 
285 

285 
285 
285 
285 
285 

285 
285 
285 
285 
285 

285 
285 
285 
285 
285 
285 


285 
285 
285 
285 
285 

285 
285 
285 
285 
285 

285 
285 
285 
285 
285 

285 
285 
285 
285 
285 
813 
813 


818 
813 
813 
313 
813 


Time. 


HW. 


LW. 


Qreenvrieh  time. 


h.  fn. 
+165 
-1-147 
+157 
+188 
+129 


+1  19 
+1  18 
+1  10 
+100 
+0  60 


+1  16 
+0  52 
+0  50 
+0  47 
+0  42 


+0  48 
+102 
+0  58 
+0  55 
+129 

+168 
+1  29 
+2  12 
+2  17 
+2  41 

+1  66 
+2  15 
+2  84 
+2  57 
+4  07 

+8  02 
+8  00 
+8  20 
+8  86 
+5  49 
+3  22 


+3  08 
+2  84 
+2  11 
+2  18 
+1  67 

+2  09 
+2  12 
+2  11 
+2  18 
+3  05 

+3  13 
+8  47 
+3  51 
+4  01 
+4  16 

+4  08 
+8  53 
+5  47 
-5  44 
-5  57 
-0  42 
-0  16 


+129 
-0  18 
0  00 
-0  04 
-0  85 


h.  m. 
+146 
+1  88 
+148 
+129 
+120 

+1  10 
+109 
+1  01 
+0  51 
+0  41 

+1  07 
+0  48 
+0  41 
+0  88 
+0  88 


+0  89 
+0  53 
+0  49 
+0  46 
+1  20 

+149 
+120 
+2  03 
+2  08 
+2  32 

+147 
+2  06 
+2  25 
+2  48 
+3  58 

+2  58 
+2  51 
+8  11 
+8  27 
+6  40 
+8  18 


+2  59 
+2  50 
+2  02 
+2  04 
+1  48 

+2  00 
+2  03 
+2  06 
+2  04 
+2  56 

+3  04 
+3  88 
+8  42 
+3  52 
+4  07 

+8  54 
+8  44 
+5  38 
-5  53 
-6  06 
-1  14 
-0  47 


+0  82 
-0  28 
000 
-0  26 
-107 


Height 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WaterSprings. 


feet. 

-  4.5 

-  8.8 

-  8.6 

-  2.5 

-  4.2 

-  8.8 

-  8.4 

-  8.4 

-  8.8 

-  4.6 

-  4.8 

-  8.1 

-  8.2 

-  8.2 

-  8.1 


+ 
+ 
+ 
+ 

+ 
+ 
+ 


1.2 
1.2 
1.8 
2.8 
2.4 

8.0 
6.6 
8.0 
8.0 
7.9 


+  6.9 
+  9.8 

+n.4 

+18.8 
-  L2 

+16.2 
+15.6 
+10.5 
+16.8 
-12.4 
+16.2 


+14.9 

+n.9 

+  6.9 
5.0 
5.7 


+ 
+ 


5.2 
4.1 
2.8 
1.8 
6.4 

6.7 
5.8 
4.6 
4.7 
4.6 

4.0 
4.0 
3.4 
8.4 
8.2 
4.5 
2.0 


-15.4 

•  0.6 

0.0 

-  1.9 

-  1.4 


feet. 
-0.7 
-0.6 
-0.6 
-0.8 
-0.6 

-0.6 
-1.2 
-0.4 
-0.6 
-0.6 

-a  6 

-0.6 
-0.4 
-0.4 
-0.6 


-0.4 
0.0 
0.0 

+0.1 
0.0 

+0.2 
+0.6 
+0.2 
-0.6 
-L8 

+0.7 
+L0 
+1.2 
+L6 
-0.4 

+1.8 
+L8 
+L1 
+L9 
-L8 
+1.8 


+1.7 
+L3 

+0.7 
+0.4 
+0.6 

+0.4 
+0.8 
+0.2 
-0.1 
-LO 

-1.1 
-1.0 
-0.8 
-0.9 
-0.8 

-0.8 
-0.8 
-0.6 
-M).2 
-0.6 
-0.8 
0.0 


-1.6 

0.0 

0.0 

+0.1 

+0.2 


0.74 
0.78 
0.79 
0.86 
a76 

0.77 
a61 

aso 

0.77 
0.78 


0.72 
0.82 
0.80 
0.80 
0.82 


09 
1.12 
1.16 
1.16 

1.20 
1.41 
1.19 
0.84 
0.66 

1.42 
1.69 
1.69 
1.88 
0.94 

1.97 
1.94 
1.64 
1.98 
0.29 
1.97 


1.90 
1.72 
1.42 
1.81 
1.36 

1.82 
1.26 
1.18 
1.10 
a64 

0.67 
0.74 
0.74 
a  74 
0.74 

0.78 
0.78 
0.82 
L22 

ass 

0.80 
0.91 


0.86 
0.87 
LOO 
0.91 
0.92 
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Interval. 

Range  of  tide. 

Tropic  diumal    niurnRiwavp 
inequality.       Oi«raai  wave. 

Mean  sea  level 
above  planeof— 

Varia- 

i: 
1 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Npf. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

55 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

val. 

Wat. 

h,  m. 

A.  Tn. 

h.  n. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet 

feet. 

h.  tn. 

feet. 

feeL 

/«e. 

o 

1 

580 

11  43 

628a 

11  47a 

10.9 

14.5 

6.6 

11.0 

0.7 

0.4 

0.7 

7.2 

6.4 

17.0 

2 

520 

11  83 

6  18a 

11  86a 

11.5 

15.8 

7.0 

11.6 

0.7 

0.4 

0.7 

7.6 

5.7 

17.0 

3 

580 

11  43 

528a 

11  46a 

11.6 

16.4 

7.1 

11.7 

0.7 

0.4 

0.7 

7.7 

6.8 

17.0 

4 

5  10 

11  28 

608a 

11  26a 

12.6 

16.7 

7.6 

12.6 

0.7 

0.5 

0.8 

8.4 

6.2 

17.5 

6 

5  00 

11  18 

4  58a 

11  17a 

11.1 

14.8 

6.8 

11.2 

0.7 

0.4 

0.7 

7.4 

6.6 

17.6 

6 

4  60 

1103 

448a 

11  06a 

11.4 

15.2 

7.0 

11.5 

0.7 

0.4 

0.7 

7.6 

6.7 

17.6 

7 

448 

1101 

4  44a 

11  06a 

7.5 

10.0 

4.6 

7.6 

0.6 

0.4 

0.6 

5.0 

3.7 

17.6 

8 

4  40 

10  63 

4  87a 

10  57a 

11.8 

15.8 

7.2 

11.9 

0.7 

0.4 

0.8 

7.9 

5.9 

17.5 

9 

480 

10  48 

4  27a 

10  46a 

11.4 

15.2 

7.0 

11.5 

0.7 

0.4 

0.7 

7.6 

5.7 

17.5 

10 

420 

10  88 

4  17a 

10  37a 

10.7 

14.8 

6.5 

10.8 

0.7 

■  0.4 

0.7 

7.2 

5.8 

17.6 

11 

445 

10  58 

4  42a 

11  02a 

10.6 

14.2 

6.5 

10.7 

0.7 

0.4 

0.7 

7.1 

6.8 

17.6 

12 

420 

10  88 

4  17a 

10  87a 

12.1 

16.1 

7.4 

12.2 

0.7 

0.5 

0.8 

8.0 

6.0 

18.0 

13 

4  15 

10  28 

4  12a 

10  32a 

11.9 

15.9 

7.3 

12.0 

0.7 

0.5 

0.8 

8.0 

6.9 

18.0 

14 

4  12 

10  25 

4  09a 

10  29a 

^  11.9 

16.0 

7.3 

12.0 

0.7 

0.6 

0.8 

8.0 

6.9 

18.0 

15 

407 

10  20 

404a 

10  24a 

12.1 

16.1 

7.4 

12.2 

0.7 

0.5 

0.8 

8.0 

6.0 

18.0 

16 

4  16 

10  28 

4  10a 

10  88a 

13.8 

17.9 

9.0 

18.2 

0.8 

0.8 

1.2 

9.0 

6.5 

18.0 

17 

480 

10  43 

425a 

10  47O 

16.0 

20.8 

10.4 

15.3 

0.9 

0.9 

1.2 

10.4 

7.6 

18.0 

18 

428 

10  41 

423a 

10  46a 

16.5 

21.4 

10.7 

16.8 

0.9 

0.9 

1.8 

10.7 

7.9 

18.0 

19 

425 

10  88 

4  20a 

10  42a 

16.9 

21.9 

11.0 

16.2 

0.9 

0.9 

1.8 

11.0 

8.1 

17.6 

20 

500 

11  18 

456a 

11  17a 

17.1 

22.0 

11.1 

16.2 

0.9 

0.9 

1.8 

11.0 

8.1 

17.5 

21 

580 

1148 

626a 

11  47a 

17.6 

22.8 

11.4 

16.9 

0.9 

0.9 

1.3 

11.4 

8.4 

17.5 

22 

600 

11  18 

456a 

11  17a 

20.7 

26.9 

13.5 

20.0 

1.0 

1.0 

1.4 

13.4 

10.0 

17.5 

23 

6  45 

11  58 

5  41a 

12  02a 

17.5 

22.7 

11.4 

16.8 

0.9 

9.9 

1.8 

11.4 

8.4 

17.5 

24 

560 

12  08 

6  45a 

12  08a 

12.3 

16.0 

8.0 

11.7 

0.8 

0.8 

1.1 

8.0 

6.8 

17.5 

25 

6  16 

003 

609a 

0096 

8.1 

10.5 

5.3 

7.6 

0.6 

0.6 

0.9 

5.2 

3.8 

17.6 

26 

680 

11  48 

626a 

11  47a 

20.9 

27.1 

13.6 

20.1 

1.0 

1.0 

1.4 

18.6 

10.0 

17.6 

27 

660 

12  03 

5  46a 

12  06a 

23.4 

80.4 

15.2 

22.6 

1.1 

1.1 

1.5 

15.2 

11.3 

17.6 

28 

6  10 

12  23 

606a 

12  26a 

24.8 

32.2 

16.1 

24.0 

1.1 

1.1 

1.6 

16.1 

11.9 

17.0 

29 

636 

028 

6  31a 

0  266 

26.9 

85.0 

17.5 

26.1 

1.1 

1.1 

1.6 

17.5 

13.0 

17.0 

30 

7  46 

138 

740a 

1  886 

13.8 

17.9 

9.0 

13.2 

0.8 

0.8 

1.2 

9.0 

6.5 

17.0 

31 

640 

028 

686a 

0  816 

29.0 

87.6 

18.9 

28.1 

1.2 

1.2 

1.7 

18.8 

14.0 

17.0 

32 

638 

026 

6  84a 

0296 

28.6 

87.0 

18.5 

27.6 

1.2 

1.2 

1.7 

18.6 

13.7 

17.0 

33 

700 

048 

6  56a 

0  516 

24.1 

31.8 

15.7 

23.8 

1.1 

1.1    

1.5 

15f6 

11.6 

16.6 

34 

7  15 

1  08 

7  11a 

1  066 

29.1 

37.8 

18.9 

28.2 

1.2 

1.2 

1.7 

18.9 

14.0 

16.6 

35 

980 

8  18 

9  22a 

8  266 

4.2 

6.4 

2.7 

8.9 

0.4 

0.4 

0.6 

2.7 

1.9 

16.5 

,  36 

700 

048 

666a 

0  516 

29.0 

87.7 

18.9 

28.1 

1.2 

1.2 

1.7 

18.8 

14.0 

17.0 

.37 

6  46 

038 

6  41a 

0866 

27.9 

36.2 

18.1 

27.0 

1.2 

1.2 

1.7 

18.1 

13.4 

17.0 

38 

6  10 

028 

606a 

0266 

25.8 

32.8 

16.4 

24.4 

1.1 

1.1 

1.6 

16.4 

12.2 

17.0 

39 

645 

1168 

6  41a 

12  01a 

20.9 

27.1 

13.6 

20.1 

1.0 

1.0 

1.6 

13.6 

10.0 

17.5 

40 

6  46 

11  69 

6  42a 

12  08a 

19.8 

25.0 

12.5 

18.4 

1.0 

1.0    

1.4 

12.5 

9.2 

17.5 

41 

680 

11  43 

626a 

11  47a 

19.9 

25.8 

12.9 

19.0 

1.0 

1.0 

1.4 

12.9 

9.6 

17.5 

142 

540 

11  68 

686a 

11  67a 

19.6 

25.3 

12.7 

18.7 

1.0 

1.0 

1.4 

12.6 

9.4 

18.0 

43 

6  41 

11  54 

6  86a 

11  58a 

18.5 

24.0 

12.0 

17.7 

1.0 

1.0 

1.4 

12.0 

9.8 

18.0 

44 

6  41 

11  58 

6  87a 

12  02a 

17.4 

22.6 

11.8 

16.7 

0.9 

0.9 

1.8 

11.3 

8.3 

18.0 

45 

6  40 

11  63 

6  35a 

11  67a 

16.1 

20.9 

10.6 

15.4 

0.9 

0.9 

1.8 

10.4 

7.6 

18.0 

46 

635 

023 

629a 

0296 

9.4 

12.2 

6.1 

8.9 

0.7 

0.7 

1.0 

6.1 

4.4 

18.0 

47 

6  44 

082 

6  88a 

0886 

9.1 

11.8 

5.9 

8.6 

0.7 

0.7 

1.0 

5.9 

4.3 

18.0 

48 

7  20 

1  08 

7  14a 

1  136 

9.9 

12.9 

6.4 

9.4 

0.7 

0.7 

1.0 

6.4 

4.7 

18.0 

49 

7  25 

1  13 

7  19a 

1  186 

10.9 

14.2 

7.1 

10.4 

0.7 

0.7 

« 

1.1 

7.1 

5.1 

17.6 

50 

7  35 

128 

7  29a 

1  286 

10.9 

14.1 

7.1 

10.4 

0.7 

0.7 

1.1 

7.0 

5.1 

17.5 

51 

760 

1  38 

7  44a 

1  436 

10.9 

14.2 

7.1 

10.4 

0.7 

0.7 

1.1 

7.1 

6.1 

17.6 

52 

736 

1  23 

7  29a 

1  286 

11.4 

14.8 

7.4 

10.8 

0.8 

0.8 

1.1 

7.4 

5.4 

18.0 

53 

7  24 

1  12 

7  18a 

1  176 

11.5 

14.9 

7.6 

10.9 

0.8 

0.8 

1.1 

7.4 

5.5 

18.0 

54 

920 

808 

9  15a 

3  136 

12.0 

15.6 

7.8 

11.4 

0.8 

0.8 

1.1 

7.8 

5.7 

18.0 

56 

10  15 

4  03 

10  11a 

4  076 

17.9 

23.2 

11.6 

17.2 

0.9 

0.9 

1.8 

11.6 

8.6 

18.0 

56 

10  00 

8  48 

955a 

8536 

12.2 

15.8 

7.9 

11.6 

0.8 

0.8 

1.1 

7.9 

5.8 

18.0 

57 

10  10 

858 

10  06a 

4  036 

17.1 

21.9 

11.5 

18.6 

1.0 

1.0 

1.4 

11.0 

9.3 

18.0 

58 

10  40 

428 

10  86a 

4  336 

19.3 

24.8 

12.9 

20.  S 

1.1 

1.1 

1.6 

12.4 

10.6 

17.5 

69 

000 

648 

-0  066 

6566 

7.6 

9.8 

5.1 

8.6 

0.7 

0.7 

0.9 

4.9 

4.8 

17.5 

60 

10  87 

4  47 

10  34a 

4  506 

20.7 

26.2 

14.1 

22.5 

1.2 

1.3 

7  8.5 

1.6 

13.1 

11.3 

17.5 

61 

10  56 

5  16 

10  53a 

5  186 

21.3 

26.7 

14.8 

22.9 

1.1 

1.1 

7  50 

1.5 

13.4 

11.5 

17.6 

62 

10  50 

4  48 

10  47a 

4  516 

19.3 

26.0 

12.7 

21.0 

1.0 

1.0 

1.4 

12.5 

10.5 

17.5 

63 

10  20 

408 

10  17a 

4  116 

19.6 

25.5 

12.9 

21.3 

1.0 

1.0 

.    1.4 

12.8 

10.7 

17.5 

448 


TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 


11 
12 
18 
14 
15 


) 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
82 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


51 
52 
53 
54 
55 


56 
67 
58 
59 
60 


Station. 


EUROPE  (West  Ck)AST)— Cont'd. 

THE  BBiTitjH  ISLANDS— Continued. 

England,  loett  ooa«<— Continued. 


Stanner  Point,  Ribble  River 

Preston,  Ribble  River 

Fleetwood,  Morecambe  Bay. 

Lancaster,  Lune  River 

Barrow,  Piel  Harbor 


Whitehaven,  Solway  Firth . 
WorkinKton,  Solway  Firth . 

Maryport,  Solway  Firth 

Sllloth,  Solway  Firth 

Port  Carlisle,  Solway  Firth. 


Isle  of  Man. 


Ayre  Point 

Ramsey 

DouKlas  . . . 
Castletown 
Peel 


Scotland,  toeat  coast 


Bamkirk  or  Annan  Foot 

Dumfries,  Nith  R.,  Solway  Firth... 

Kirkcudbright 

Wigton 

Newton  Stewart 


Port  William 

Mull  of  Galloway 

Port  Patrick 

Loch  Ryan 

Lamlasn,  Firth  of  Clyde 


Ayr,  Firth  of  Clyde 

Ardrossan,  Firth  of  Clyde . 
Greenock,  Firth  of  Clyde. 
Dumbarton,  Clyde  River.. 
Renfrew,  Clyde  River 


Glasgow,  Clyde  River . . 
In  verary.  Loch  Fyne . . . 

Campbelton 

Mullof  Cantyrc 

Port  Ellen,  Islay  Island 


Geographic  position. 


Lati- 
tude. 


North. 

o    / 

53  45 
53  45 

53  56 

54  03 
54  07 

54  83 
54  89 
54  43 
54  52 
54  56 


54  26 
54  19 
54  09 
54  04 
54  14 


54  58 

55  04 
54  50 
54  51 
54  57 

54  43 
54  88 

54  50 

55  00 
55  81 

55  28 
55  88 
55  57 
55  56 
55  54 

55  52 

56  14 
55  26 
55  19 
55  37 


Crinan 56  06 

SchallaBaig,  Colonsay  Island 56  04 

Oban,  Firth  of  Lome 56  25 

Tobermory,  Isle  of  Mull '  56  37 

Heynlsh,  Tlree  Island 56  29 


Loch  Moldart 

Loch  Nevis 

Kyle  Rhea,  Isle  of  Skye 
Kyle  Akin,  Loch  Alsh.. 
Portree,  Isle  of  Skye 


Loch  Torridon 

Poolewe,  Loch  Ewe  . . . 
Ullapool,  Loch  Broom. 

Loch  In ver 

Loch  Laxford 


Scotland,  north  coast. 

Cape  Wrath 

LochErlboll 

lx>ch  Tongue 

Thurso 

Stroma  Island,  south  side  . . 


Ireland,  east  coast. 


56  48 

57  01 
57  14 
57  17 
57  24 

57  35 
57  47 

57  56 

58  09 
58  24 


58  38 
58  32 
68  31 
58  37 
58  40 


Red  Bay 55  03 

Maiden  ICocks 54  56 

54  40 
54  39 
54  18 


Belfast 

Donaghadee 

Killard  Point,  Lough  Strangford... 


Longitude. 


Arc. 


Time. 


West. 


o   / 

3  01 
242 
800 
248 
8  14 

886 
885 
880 
8  24 
8  18 


4 

4 

4 
4 
4 


22 
22 
28 
89 
42 


8  16 
8  86 
08 
26 
28 


483 
4  51 
607 
509 
505 


4 
4 
4 
4 

4 

4 

5 
5 
5 


88 
49 
45 
83 
25 

14 
05 
36 
48 


6  13 

533 
6  10 

5  28 

6  04 
6  54 


5 
5 
5 
5 


53 
49 
40 
44 


6  11 


5 
5 
5 
5 
5 


5 
4 
4 
3 


49 
40 
14 
17 
08 


00 
89 
24 
32 


807 


603 
5  44 

5  49 
5  32 
5  82 


A.  fit. 

0  12 
11 
12 
11 
18 


0 
0 
0 
0 


0 
0 
0 
0 
0 


0 
0 
0 
0 
0 


14 
14 
14 
14 
18 


17 
17 
18 
19 
19 


18 
14 
16 
18 
18 


0  18 
0  19 
020 
0  21 
020 


0 
0 
0 


19 
19 
19 


0  18 
0  18 

0  17 
0  20 
0  22 
0  23 
025 

0  22 
0  25 
0  22 
0  24 
0  28 


0  24 
0  23 
23 
23 
25 


0 
0 
0 


0 
0 
0 


23 
23 
21 


0  21 
0  21 


0  20 
0  19 
0  18 
0  14 
0  12 


0  24 
0  23 
0  23 
0  22 
0  22 


Standard  port  for 
reference. 


Name. 


Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 

Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 

Liverpool.. 
Liverpool.. 
Liverpool. . 
Liverpool.. 
Liverpool.. 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 

Greenock.. 
Greenock.. 
Greenoclu. 
Greenock.. 
Greenock. . 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 
Greenock. . 

Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 
Greenock.. 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 

Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 
Greenock.. 

Greenock. . 
Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 

Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 


Page. 


818 
813 
313 
813 
818 

818 
813 
818 
818 
818 


818 
813 
813 
813 
818 


817 
317 
817 
317 
817 

817 
817 
317 
317 
817 

817 
817 
817 
817 
817 

817 
317 
817 
317 
817 

817 
817 
817 
317 
317 

317 
817 
317 
317 
317 

317 
317 
317 
317 
317 


317 
317 
317 
317 
317 


Tidal  differences. 


Time. 


Height. 


HW. 


LW.       HW.     LW. 


Oreewwich  time. 


-0  46 
-0  39 
-0  43 
-0  40 
-0  08 

-0  04 
-0  09 
000 
+0  45 
+1  15 

+1  34 
+0  07 
-Oil 
-1  20 
+5  37 

+5  19 
+6  62 
+5  64 
+6  06 
+6  05 


16 
20 


+6 
+6 
-6  50 
-5  35 
-6  18 


-6 

-5 


30 
15 


-5  16 


-5 
-5 


12 
07 


-4  23 
-4  14 
-4  05 
-3  34 
-2  16 


-0  81 
-0  25 
-0  29 
-0  26 
+0  06 

+0  10 
+0  05 
000 
+0  69 
+1  29 

+148 
+0  21 
+0  08 
-106 
+6  61 


+5  32 
+6  05 

+6 
+6 
+6 


07 
19 
18 


+6  29 
+6  83 
-5  87 
-5  22 
-5  05 

-5  17 


-5 
-6 
-4 
-4 


02 
02 
59 
64 


-4  10 
-4  01 
-3  52 
-3  34 
-2  03 


321 

-0  39 

321 

-0  26 

321 

-0  14 

321 

+0  06 

321 

-0  18 

DtMin  time, 

e°  tty  W. 

-0  26 
-0  13 
-0  25 
+0  15 
-0  05 


h.m. 
-0  16 
+0  08 
+0  04 
+0  08 
+1  00 

h.m. 
-0  48 
-0  24 
-0  28 
-0  24 
+0  28 

+0  06 
-0  04 
+0  16 
+0  81 
+1  80 

-0  26 
-0  86 
-0  16 
-0  01 
+0  88 

+0  04 
+0  09 
+0  10 
+0  09 
+0  07 

-0  28 
-0  23 
-0  22 
-0  23 
-0  25 

+0  25 
+0  01 
-0  48 
-0  25 
+0  05 

+0  89 
+0  16 
-0  83 
-Oil 
+0  19 

Mean  Low 
'.  WaUrSprings, 


Jeet. 

-  L6 

-  9.2 
+  0.2 
-16.6 
+  0.6 

-  1.1 

-  1.4 

-  2.1 

-  1.4 

-  6.6 


6.6 
6.0 
6.0 
6.6 
9.8 


+15.6 
-  4,8 
+10.5 


+ 
+ 

+ 
+ 

+ 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 

+ 


+ 

!  + 


2.5 
0.5 

6.0 
3.2 
3.2 
0.5 
1.3 

2.2 
2.2 
0.0 
M 
0.4 

0.0 
L4 
2.4 
6.6 
6.8 

4.9 
0.4 
1.4 
L4 
0.5 

2.1 
2.8 
3.4 
3.9 
3.2 

3.2 
2.8 
2.8 
2.5 
8.2 


8.7 
8.2 
3.2 
2.1 
2.1 


6.8 
3.6 
1.2 
0.4 
3.0 


feet. 

+0.2 

-0.8 

+0.4 

-1.8 

+0.4 

+0.8 
+0.2 
+0.1 
+0.2 
-0.6 


-0.6 
-0.4 
-0.4 
-0.6 
-LO 


+1.6 
-0.5 
+1.1 
+0.3 
+0.1 

+0.8 
+0.4 
+0.4 
-0.1 
-0.2 

-0.2 
-0.2 

0.0 
-0.1 

0.0 

0.0 
-0.2 
-0.2 
-0.6 
-0.6 

-0.6 
0.0 
+0.2 
+0.2 
+0.1 

+0.3 
+0.4 
+0.4 
+0.5 
+0.4 

+0.4 
+0.4 
+0.4 
+0.8 
+0.4 


+0.5 
+0.4 
+0.4 
+0.3 
-0.1 


-0.8 
-0.6 
-0.8 
-0.1 
+0.1 


Ratio  ; 

of      ! 
ranges. 


0.92 
0.61 
0.99 
0.31 
1.00 

0.93 
0.93 
0.90 
0.93 
a72 


0.71 
0.74 
0.74 
0.71 
0.58 


2.54 
a54 
2.04 
1.25 
1.05  I 

1.59 
1.32 
l.Sl 
0.98 
0.88 

0.79  ! 
0.T9  I 
LOO 
0.90 
0.»7 

1.00  I 

0.87 

0.27 

0.35 

0.4S 

0.5r2 
0.98 
1.14 
L15 
1.06 

1.21 
1.29 
1.34 
1.38 
1.32 

1.33 
1.29 
1.28 
1.25 
1.32 


1.87 
1.82 
1.33 
1.21 
0.80 


0.37 
0.64 
0.90 
1.06 
1.34 
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Interval. 


»4 

i 

B     HWI. 


Mean. 


1 
2 
8 
4 

5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
90 

31 
82 
33 
34 
35 

36 
87 
38 
89 
40 

41 
42 
43 
44 
46 

46 
47 
48 
49 
60 


51 
62 
53 
54 
56 


56 
67 
58 
69 
60 


A.  tn. 

10  40 

11  05 
11  00 
11  05 
11  55 

11  00 

10  50 

11  10 
11  25 

000 


10  55 

11  00 
11  00 
10  58 
10  56 


12  15 
11  60 
11  00 
11  20 
1150 

11  00 
11  05 
11  00 
11  02 
11  85 

1140 

11  36 

11  44 

005 

085 

055 
11  50 
11  80 
10  20 

4  50 

4  85 
505 

5  10 
520 
5  15 


30 
35 
50 
6  05 
6  20 


6  10 
625 
627 
6  30 
635 


7  20 
7  30 

7  40 

8  15 
935 


10  15 
10  30 

10  42 

11  00 
10  40 


LWI. 


k.  fH. 
4  28 
4  53 
4  48 

4  53 

5  48 

4  48 
4  38 

4  58 

5  13 
5  48 


4  43 
4  48 
4  48 
4  46 
4  44 


603 
5  38 
448 
508 
5  38 


4 

4 
4 
4 
5 

5 
5 
5 
6 


48 
53 
48 
50 
23 

28 
23 

18 
18 


648 


7 
5 
5 
4 


08 
88 
18 
08 


11  08 

10  47 

11  17 
11  22 
11  32 
11  27 

11  42 

11  47 

12  02 
12  17 

007 

12  22 
0  12 
0  14 
0  17 
0  22 


1  07 
1  17 
1  27 
1  49 
3  22 


403 
4  18 
4  06 
4  48 
4  28 


% 

Tropic. 


HHWI. 


h,  m. 

10  37a 

11  Ola 
10  57o 

10  59a 

11  52a 

10  57a 

10  47a 

11  07a 
11  22a 

"0  046 


10  51a 
10  56a 
10  56a 
10  54a 
10  52a 


12  13a 
11  46a 

10  58a 

11  17a 
11  47a 

11  58a 
11  03a 
10  57a 

10  59a 

11  32a 

11  36a 

11  31a 

11  41a 

0026 

0  326 

0  525 
11  47a 
11  26a 
10  15a 

4446 

4  806 

5  016 
5  086 
5  186 
5  126 


276 
836 
486 
6  036 
6  186 


5 
5 
5 


6086 
6  236 
6  256 
6  286 
6  836 


7  18a 
7  28a 

7  38a 

8  13a 

9  81a 


10  10a 
10  26a 
10  38a 
10  56a 
10  36a 


LLWI. 


h.  m. 


816 
576 
516 
596 
466 

516 
416 
016 
166 
526 


4  476 


526 
526 
506 
486 


6  066 
5  456 

4  526 

5  136 
5  436 


526 
586 
536 
556 
286 


5  346 
5  296 

5  236 

6  246 

6  546 

7  146 
5  436 
5  256 
4  166 

11  12a 

10  55a 

11  22a 
11  26a 
11  36a 
11  82a 

11  47a 

11  51a 

12  06a 
12  21a 

0  116 

0026 
0  166 
0  186 
0  216 
0266 


Range  of  tide. 


116 
226 
326 
536 


3  286 


116 
256 
116 
546 
326 


Mean 

(Mn). 


feet. 
19.6 
13.0 
21.1 
6.6 
21.4 

19.9 
19.8 
19.1 
19.8 
15.8 


15.2 
15.8 
15.8 
15.2 
12.4 


23.1 

4.9 

18.6 

11.4 

9.6 

14.5 

12.0 

11.9 

8.9 

8.0 

7.1 
7.2 
9.1 
8.2 
8.8 

9.1 
7.9 
7.0 
3.2 
3.9 

4.7 

8.9 

10.4 

10.5 

9.6 

11.0 
11.7 
12.2 
12.6 
12.0 

12.1 
11.7 
11.6 
11.4 
12.0 


12.5 
12.0 
12.1 
11.0 
7.3 


3.2 
5.6 
7.9 
9.3 
11.7 


Spring 
(Sg). 


feet. 
25.4 
16.9 
27.4 
8.5 
27.8 

25.9 
25.7 
24.8 
25.7 
19.8 


19.7 
20.5 
20.5 
19.7 
16.1 


28.5 
6.0 
22.9 
14.0 
11.8 

17.9 
14.8 
14.7 
10.9 
9.8 

8.7 

8.8 

11.2 

10.1 

10.8 

11.2 
9.7 
8.6 
4.0 
4.8 

5.8 
10.9 
12.8 
12.9 
11.8 

13.5 
14.4 
15.0 
15.5 
14.8 

14.9 
14.4 
14.3 
14.0 
14.8 


15.4 
14.7 
14.9 
13.5 
9.0 


3.8 

6.7 

9.3 

11.1 

13.9 


Neap 

(Np). 


feet. 
12.9 

8.6 
18.9 

4.4 
14.1 

13.1 
13.1 
12.6 
13.1 
10.1 


10.0 
10.4 
10.4 
10.0 
8.2 


17.2 
8.6 

13.8 
8.4 
7.1 

10.8 
8.9 
8.8 
6.6 
5.9 

6.2 
5.3 
6.8 
6.1 
6.5 

6.7 
5.8 
5.2 
2.4 
2.9 

3.5 
6.6 
7.7 

7.8 
7.1 

8.1 
8.7 
9.0 
9.3 
8.9 

9.0 

8.7 
8.6 
8.4 
8.9 


9.3 
8.8 
9.0 
8.1 
5.4 


2.6 
4.5 
6.3 
7.4 
9.4 


Qreat 
tropic. 

(Gc). 


feet. 
21.3 
14.4 
22.9 
7.6 
23.2 

21.6 
21.5 
20.8 
21.5 
16.9 


16.8 
17.4 
17.4 
16.8 
13.8 


24.5 
5.5 
19.9 
12.4 
10.5 

15.6 

13.0 

12.9 

9.8 

8.8 

7.9 
8.0 
10.0 
9.0 
9.7 

10.0 
8.7 
7.8 
3.8 
4.5 

5.3 

9.8 

11.3 

11.4 

10.5 

11.9 
12.7 
13.2 
13.6 
13.0 

13.1 
12.7 
12.6 
12.3 
13.0 


13.5 
12.8 
13.1 
11.9 
8.0 


3.8 

6.2 

8.7 

10.2 

12.7 


Tropic  diurnal 
Inequality. 


HWQ. 


feet. 
1.0 
0.8 
1.0 
0.6 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 
0.8 


1.2 
0.6 
1.1 
0.9 
0.8 

1.0 
0.9 
0.9 
0.8 
0.7 

0.7 
0.7 
0.8 
0.7 
0.8 

0.8 
0.7 
0.7 
0.5 
0.5 

0.5 
0.8 
0.8 
0.8 
0.8 

0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.8 
0.9 


0.9 
0.8 
0.9 
0.8 
0.6 


0.5 
0.6 
0.7 
0.8 
0.9 


LWQ. 


feet. 
1.0 
0.8 
1.1 
0.6 
1.1 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 
0.8 


0.8 
0.8 
0.7 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.4 

0.4 
0.4 
0.6 
0.5 
0.5 

0.5 
0.4 
0.4 
0.3 
0.3 

0.3 
0.5 
0.5 
0.5 

as 

0.5 
«  0.5 
0.6 
0.6 
0.6 

0.6 
0.5 
0.5 
0.5 
0.6 


0.6 
0.5 
0.6 
0.5 
0.4 


0.3 
0.3 
0.4 
0.5 
0.5 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.  fn. 


9  31 


Tropic 
range. 


feet 
1.4 
1.2 
1.5 
0.8 
1.5 

1.4 
1.4 
1.4 
1.4 
1.8 


1.2 
1.3 
1.8 
1.2 
1.1 


1.4 
0.7 
1.8 
1.0 
0.9 

1.1 
1.0 
1.0 
0.9 
0.8 

0.8 
0.8 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.5 
0.6 

0.7 
0.9 
1.0 
1.0 
0.9 

1.1 
1.1 
1.1 
1.2 
1.1 

1.1 
1.1 
1.1 
1.0 
1.1 


1.1 
1.1 
1.1 
1.0 
0.8 


0.5 
0.7 
0.8 
0.9 
1.0 


Mean  sea  level 
above  planeof— 


Predic- 
tions. 


feet. 
12.7 

8.4 
13.7 

4.2 
13.9 

13.0 
12.8 
12.4 
12.8 
9.9 


9.8 

10.2 

10.2 

9.8 

8.0 


14.2 
8.0 

11.4 
7.0 
5.9 

9.0 
7.4 
7.4 
5.4 
4.9 

4.4 

4.4 
5.6 
5.0 
5.4 

5.6 
4.8 
4.3 
2.0 
2.4 

2.9 
5.4 
6.4 
6.4 
5.9 

6.8 
7.2 
7.5 
7.8 
7.4 

7.4 
7.2 
7.2 
7.0 
7.4 


7.7 
7.4 
7.4 
6.8 
4.5 


1.9 
3.4 

4.7 
5.6 
7.0 


Tropic 
LLW. 


feet. 

10.7 

7.2 

11.5 

3.8 

11.6 

10.8 
10.7 
10.5 
10.7 
8.4 


8.4 
8.7 
8.7 
8.4 
6.9 


12.2 
2.7 
9.9 
6.1 
5.2 

7.7 
6.4 
6.4 
4.8 
4.8 

3.9 
3.9 
4.9 
4.5 
4.8 

5.0 
4.8 
8.8 
1.8 
2.2 

2.6 
4.8 
5.6 
5.6 
5.2 

5.9 
6.2 
6.5 
6.7 
6.4 

6.4 
6.2 
6.2 
6.1 
6.4 


6.6 
6.4 
6.4 
5.9 
3.9 


1.8 
3.0 
4.8 
5.0 
6.8 


Varia- 
tion ot 
the  com- 
paaa. 


West. 

o 

17.5 
17.6 
•  17.5 
17.5 
17.5 

18.0 
18.0 
18.0 
18.0 
18.0 


18.5 
18.5 
18.5 
18.5 
18.5 


18.0 
18.0 
18.5 
18.5 
18.5 

18.5 
18.5 
19.0 
19.0 
19.0 

19.0 
19.0 
19.0 
19.0 
19.0 

19.0 
19.5 
19.5 
19.5 
20.0 

19.6 
20.0 
19.5 
20.0 
20.5 

20.0 
20.0 
20.0 
20.0 
20.5 

20.0 
20.0 
20.0 
20.0 
20.0 


20.0 
19.5 
19.5 
19.0 
19.0 


19.5 
19.5 
19.5 
19.0 
19.0 


63219°— 11 


■29 
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TABLE  S.— TIDAL  DIFFERENCES 


I 


1 

2 
8 
4 
5 

6 

7, 
8 
9 
10 

11 
12 
13 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 


80 
81 
82 
33 
84 

85 
86 
87 
88 
89 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 


56 

57 

58 
59 

60 
61 
62 
63 
64 


Station. 


EUROPE  (Wwr  CoABT)— Cont'd. 
THB  BRITISH  ISLANDS— Continued. 

Irdandt  eatt  cocmC— Continned. 

Strangfoid , 

Newcastle,  Dundrum  Bay 

Cranfield  Pt.,  Carlinffford  Lough.. 

Newry,  Carllngford  Lough , 

Dundaik , 

Drogheda,  Boyne  River 

Balbrlggan 

Howth 

Dublin,  Poolbeg  Light , 

Kingstown,  Dublin  Bay 

Bray  Head 

Wlcklow 

Arklow 

Wexford 

Tuskar 

Jrdand,  touih  coasL 

Camsore 

Coninbeg  Rock,  Saltee  Islands . . . . 

Waterford,  Duncannon  Fort 

Dungarvan  Light,  Ballinacourty. . 
Youghal , 

Ballycottln 

OUBBNSTOWK 

Kinsale 

Gourtmacsherry , 

ClonakiltyBay 

Castletownsend , 

Baltimore 

Cape  Clear 

Crookhaven , 

Irdandt  toettcoatl, 

Dunman  us  Harbor 

Castletown,  Bearbaven 

Valentla  Harbor 

Castlemalne 

Dingle 

Smerwick  Harbor 

Tralee 

Carrigaholt,  Shannon  Riyer 

Tarbert,  Shannon  Riyer , 

Limerick,  Shannon  Riyer , 

LiscanorBay 

KlUeany,  Arran  Islands 

Galway 

Kllkieran  Coye 

SlyneHead 

Inishbofin 

Clare  Island,  Clew  Bay 

Westport,  Clew  Bay , 

Broadhayen  Harbor 

KIllalaBay 

Sligo  Harbor,  Oyster  Island 

Mullagbmore,  Sligo  Bay 

Donegal 

Killybegs 

Lough  Roflsmore 

Ireland,  north  coatt. 

Ballyness  Bar 

Sheephaven  ...\ 

Mulroy  Bay  Bar 

Rathmullan,  Lough  Swilly 

Culdaff  Bay 

Moyille,  Lough  Foyle 

Londonderry,  Lough  Foyle , 

Coleraine 

Port  Rush 

Ballycastle  Bay 


Geographic  position. 


Lati. 
tude. 


North. 

o    t 

54  21 
54  11 
54  01 
54  09 
58  59 

58  48 
58  87 
53  24 
58  20 
53  18 

53  11 
52  58 
52  47 
52  19 
52  12 


52  09 
52  02 
52  18 
52  04 
51  57 

51  60 
5151 
5142 
5186 
51  86 


51 
51 


80 
28 


51  24 
5129 


51  80 
51  87 

51  66 
62  08 

52  07 

52  11 
52  16 
52  35 
52  86 
52  89 

52  55 
58  07 
58  14 

53  17 
53  24 

58  87 
53  50 

53  47 

54  13 
54  14 

54  18 
54  27 
54  87 
54  85 
54  47 


55  08 
55  11 
55  15 
55  08 
55  18 

55  10 

54  59 

55  09 
55  13 
55  12 


Longitude. 


Arc 


Time. 


o  t 

684 
654 
604 
622 
6  18 

6  15 
6  11 
604 
609 
608 

607 


WaL 
A.  in. 


6 
6 


00 
11 


628 
6  18 


622 
640 
666 
83 
61 


7 
7 


69 
18 
80 
8  40 
8  52 


7 
8 
8 


9  10 
9  24 
982 
943 


9  44 
958 

10  19 
9  48 

10  16 

10  24 
958 
9  41 
922 
888 

921 
988 
904 
9  41 
10  14 

10  16 

10  00 

982 

953 

9  12 

834 
8  26 
807 
8  27 
8  31 


808 


7 
7 
7 
7 


53 
45 
30 
10 


7 
7 


02 
21 
6  45 
6  82 
6  15 


022 
024 
0  24 
025 
026 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

D 
0 
0 
0 
0 


25 
26 
24 
26 
25 

24 
24 
26 
28 
25 


25 
27 
28 
30 
81 

82 
88 
84 
85 
85 


087 
088 
088 
089 


89 
40 
41 
89 

41 

42 
40 
39 
87 
85 


Standard  port  for 
reference. 


Name. 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
KlDgstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Queenstown. 
Queenstown. 
Queenstown. 
Queenstown. 
Queenstown . 

Queenstown. 
Queenstown. 
Queenstown . 
Queenstown . 
Queenstown . 


Queenstown 

Queenstown 

Queenstown..., 
Queenstown.... 


Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 

Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 
Queenstown . 


0  87  Queenstown . . . 

0  89  Queenstown... 

0  86  Queenstown . . . 

0  39  Queenstown... 

0  41  Queenstown . . . 


0  41 
0  40 
0  38 
0  40 
0  37 

084 
0  34 
0  32 
0  84 
0  34 


033 
0  32 
0  31 
0  80 
029 


0 
0 
0 
0 
0 


28 
29 
27 
26 
25 


Queenstown . 
Queenstown . 
Queenstown . 
Kingstown .. 
Kingstown . , 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Kingstown 319 


Kingstown 
Kingstown 
Kingstown 
Kingstown 


Psge. 


819 
819 
819 
819 
819 

819 
819 
819 
819 
819 

819 
819 
819 
819 
819 


823 
828 
828 
823 
823 

828 
828 
828 
828 
828 

828 
828 
823 
828 


828 
823 
823 
823 
828 

823 
823 
828 
823 
328 

823 
823 
323 
823 
323 

823 
323 
823 
319 
819 

819 
319 
819 
319 
319 


319 
319 
319 
319 
319 


319 
819 
319 
319 


Tidal  dlirerences. 


r- 

Time. 


HW. 


LW. 


Dubtin  time, 
(PtffWetL 


+1  42 
-0  08 
-0  08 
+0  88 
-0  12 

-0  07 
-0  27 
+0  02 
+0  08 
000 

-0  28 
-0  48 
-3  07 
-8  46 
-6  22 


+104 
+0  46 
+0  27 
+0  24 
+0  27 

+0  06 
000 
-0  02 
-0 
-0 


11 
16 


-0  19 
-0  16 
-0  88 
-0  80 


-0  47 
-0  26 
-0  65 
-0  12 
-0  45 

-0  44 
-0  86 
+0  08 
+0  13 
+1  29 

-0  19 
-0  12 
-Oil 
-0  07 
-0  09 

-0  05 
-0  01 
+0  12 
+6  89 
+6  56 

+6  52 
+6  47 
+6  45 
+6  45 
+6  49 


+6  51 
+7  00 
+7  07 
+7  08 
+7  17 

+8  81 
+9  26 
+7  47 
+7  29 
+7  43 


+1  80 
+0  10 
+0  06 
+0  61 
+0  01 

+0  06 
-0  14 
+015 
+0  01 
000 

-0  10 
-0  80 
-2  64 
-8  88 
-6  09 


+0  61 
+0  88 
+0  14 
+0  11 
+0  14 

-0  07 
000 
-0  16 
-0  24 
-0  29 

-0  82 
-0  29 
-0  61 
-0  43 


000 
-0  89 
-1  06 
-0  25 
-0  68 

-0  57 
-0  49 
-0  10 
000 
+1  41 

-0  82 
-0  25 
-0  87 
-0  20 
-0  22 


18 
14 


-0 
-0 
-0  01 
+6  52 
+7  06 


+7  05 
+7  00 
+6  58 
+6  68 
+7  02 


+7  04 
+7  18 
+7  20 
+7  21 
+7  80 

+8  44 

+9  37 
+8  00 
+8  07 
+8  21 


Height. 


HW. 


LW. 


Mean  Low 
WaUer  Springs. 


feet 

-0.3 

+3.3 

+4.4 

+2.0 

+8.6 

+0.6 
+L7 
+L7 
+0.7 

ao 

+0.8 
-L9 
-6.4 
-6.6 
-L9 


-2.9 
+0.6 
+0.2 
+0.2 
+0.4 

-0.8 
0.0 
-0.7 
-L8 
-L2 

-L4 
-L9 
-8.0 
-L6 


-2.6 
-2.4 
-L8 
+L7 
-1.4 

-0.8 
0.0 
+L8 
+L7 
+8.6 

+1.1 
+0.9 
+2,8 
+2.6 
+0.8 

-0.2 
-0.2 
+0.4 
-0.8 
-0.9 

+0.1 
0.0 

+0.1 
0.0 

-0.4 


+0.2 
+0.4 
+0.4 
+1.0 
-2.2 

-3.2 
-2.8 
-4.4 

-5.3 
-7.4 


feet 

-0.2 

+0.4 

+0.5 

+0.8 

+0.4 

+0.1 
+0.2 
+0.2 
+0.1 
0.0 

+0.1 
-0.2 
-0.7 
-0.6 
-0.2 


-0.8 
+0.2 
+0.2 
+0.1 
+0.2 

+0.1 
0.0 
0.0 
0.0 

-0.1 

-0.1 
-0.2 
-0.8 
-0.2 


-0.1 
0.0 
+0.1 
+0.7 
+0.2 

+0.8 
+0.4 
+0.6 
+0.7 
+L8 

+0.6 
+0.6 
+0.7 
+0.8 
+0.5 

+0.3 
+0.8 
+0.5 
+0.4 
+0.3 

+0.5 
+0.4 
+0.5 
+0.4 
+0.4 


+0.4 
+0.4 
+0.4 
+0.6 
-t-0.2 

0.0 

0.0 

-0.2 

-0.8 

-0.6 


RaUo 
of 


0.99 
1.84 
1.44 
1.20 
1.86 

1.06 
1.16 
1.16 
1.07 
1.00 

1.07 
0.80 
0.34 
0.45 
0.80 


0.73 
1.04 
1.00 
1.01 
1.02 

0.96 
1.0O 
0.98 
0.86 
0.88 

0.86 
a82 
0.72 
0.79 


0.74 
0.75 
-0.84 
L12 
0.83 

0.® 
0.96 
1.07 
L12 
L45 

1.06 
L04 
L17 
LIS 
LOS 

0.96 
0.95 
0.99 
0.88 
0.86 

0.96 
a94 
0.96 
0.94 
0.92 


0.96 
LOO 
0.99 
1.06 
0.74 

0.64 
0.68 
0.53 
0.43 
0.24 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 
(Npf 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

intei^ 

Tropic 
range. 

Predlc- 
tions. 

Tropic 
LLW. 

tlonoi 
the  com- 
pass. 

% 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West 

A.  nt. 

h.  fit. 

h,  m. 

A.  m. 

feet. 

feet 

feet. 

fea. 

^^'. 

feet. 

A.  m. 

feet. 

feet. 

feet. 

o 

1 

0  15 

608 

0  125 

6086 

8.7 

10.4 

7.0 

9.6 

0.8 

0.4 

0.9 

5.2 

4.8 

19.0 

2 

10  60 

4  88 

10  47a 

4  416 

11.7 

14.6 

8.5 

U.8 

0.7 

0.8 

1.1 

7.3 

5.6 

19.0 

3 

10  45 

483 

10  42a 

4866 

12.6 

15.8 

9.2 

12.2 

0.8 

0.8 

1.1 

7.9 

6.1 

19.0 

4 

11  80 

5  18 

U27a 

5  216 

10.5 

18.1 

7.7 

10.1 

0.7 

0.8 

1.0 

6.6 

5.0 

19.5 

5 

10  40 

428 

10  87a 

4  316 

11.9 

14.9 

8.7 

11.5 

0.8 

0.8 

1.1 

7.4 

5.7 

19.5 

6 

10  45 

483 

10  42a 

4866 

9.8 

U.6 

6.8 

8.9 

0.7 

0.7 

1.0 

5.8 

4.4 

19.5 

7 

10  25 

4  13 

10  22a 

4  166 

10.2 

12.8 

7.5 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

8 

10  55 

4  48 

10  52a 

4  466 

10.2 

12.7 

7.5 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

9 

11  00 

428 

10  57a 

4  816 

9.4 

11.7 

6.8 

9.0 

0.7 

0.7 

1.0 

6.8 

4.5 

19.0 

10 

10  52 

427 

10  49a 

4  806 

8.8 

10.9 

6.4 

8.4 

0.7 

0.7 

1.0 

5.4 

4.2 

19.0 

11 

10  80 

4  18 

10  27a 

4  216 

9.4 

11.8 

6.9 

9.0 

0.7 

0.7 

1.0 

5.9 

4.5 

19.0 

12 

10  10 

858 

10  06a 

4026 

7.0 

8.7 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

3.8 

19.0 

13 

745 

133 

739a 

1896 

8.0 

3.8 

2.2 

2.8 

0.4 

0.4 

0.6 

1.9 

1.4 

19.0 

14 

705 

058 

7  01a 

0  576 

3.9 

4.9 

2.9 

8.7 

0.4 

0.5 

0.6 

2.4 

1.8 

19.0 

15 

580 

1148 

526a 

11  47a 

7.0 

8.8 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

8.3 

19.0 

16 

645 

1158 

542a 

12  00a 

6.9 

8.9 

4.5 

7.1 

0.6 

0.4 

0.7 

4.4 

3.5 

19.0 

17 

525 

1188 

523a 

1140a 

9.9 

12.8 

6.4 

10.2 

0.7 

0.5 

0.8 

6.4 

5.1 

19.0 

18 

505 

11  18 

508a 

11  20a 

9.5 

12.8 

6.2 

9.8 

0.7 

0.5 

0.8 

6.2 

4.9 

19.0 

19 

500 

11  13 

458a 

11  15a 

9.6 

12.4 

6.2 

9.9 

0.7 

0.5 

0.8 

6.2 

5.0 

19.5 

20 

502 

11  15 

500a 

11  17a 

9.7 

12.6 

6.8 

10.0 

0.7 

0.5 

0.8 

6.8 

5.0 

19.5 

21 

440 

10  53 

488a 

10  5Sa 

9.1 

11.8 

5.9 

9.4 

0.7 

0.5 

0.8 

5.9 

4.7 

19.5 

22 

4  83 

10  59 

4  81a 

11  Ola 

9.5 

11.9 

6.6 

9.6 

0.7 

0.5 

648 

0.8 

6.0 

4.8 

20.0 

23 

430 

10  48 

428a 

10  45a 

8.8 

11.4 

5.7 

9.1 

0.7 

0.5 

0.8 

6.7 

4.5 

20.0 

24 

420 

10  88 

4  18a 

10  85a 

8.2 

10.7 

5.3 

8.5 

0.6 

0.4 

0.7 

5.4 

4.2 

20.0 

25 

4  15 

10  28 

4  13a 

10  30a 

8.4 

10.9 

5.5 

8.7 

0.6 

0.4 

0.7 

5.4 

4.8 

20.0 

26 

4  10 

10  23 

408a 

10  25a 

8.2 

10.6 

5.3 

8.5 

0.6 

0.4 

0.7 

5.8 

4.2 

20.0 

27 

4  12 

10  25 

4  10a 

10  27a 

7.8 

10.1 

5.1 

8.1 

0.6 

0.4 

0.7 

5.0 

4.0 

20.0 

28 

350 

10  03 

848a 

10  06a 

6.8 

8.8 

4.4 

7.1 

0.6 

0.4 

0.7 

4.4 

8.6 

20.5 

29 

3  57 

10  10 

356a 

10  12a 

7.5 

9.7 

4.9 

7.8 

0.6 

0.4 

0.7 

4.8 

8.9 

2^.5 

80 

340 

953 

889a 

9  55a 

7.0 

9.4 

4.1 

7.4 

0.4 

0.7 

0.8 

4.7 

8.8 

20.5 

81 

400 

10  13 

859a 

10  16a 

7.1 

9.6 

4.1 

7.5 

0.4 

0.7 

0.8 

4.8 

8.9 

20.5 

82 

880 

943 

8  29a 

9  45a 

8.0 

10.8 

4.6 

8.4 

0.4 

0.8 

0.8 

5.4 

4.8 

21.0 

88 

4  15 

10  28 

4  14a 

10  29a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.5 

84 

340 

958 

3  39a 

955a 

7.9 

10.7 

4.6 

8.3 

0.4 

Q.8 

0.8 

5.4 

4.8 

21.0 

35 

840 

958 

889a 

955a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.5 

21.0 

36 

860 

10  08 

8  49a 

10  05a 

9.1 

12.3 

5.3 

9.5 

0.5 

0.8 

0.9 

6.2 

4.9 

20.5 

37 

480 

10  43 

429a 

10  45a 

10.2 

13.8 

5.9 

10.7 

0.5 

0.9 

1.0 

6.9 

5.4 

20.5 

38 

4  42 

10  65 

4  41a 

10  56a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.5 

38 

600 

0  13 

559a 

0  146 

13.8 

18.7 

8.0 

14.3 

0.6 

1.0 

1.1 

9.4 

7.3 

20.5 

40 

4  10 

10  23 

409a 

10  25a 

10.1 

13.7 

5.9 

10.6 

0.5 

0.9 

1.0 

6.8 

5.4 

20.5 

41 

4  15 

10  28 

4  14a 

10  80a 

9.9 

13.4 

5.7 

10.4 

0.5 

0.9 

1.0 

6.7 

5.2 

21.0 

42 

4  19 

10  19 

4  18a 

10  20a 

11.1 

15.1 

6.4 

11.6 

0.5 

0.9 

1.0 

7.5 

5.9 

21.0 

43 

420 

10  33 

4  19a 

10  84a 

11.2 

15.1 

6.5 

11.7 

0.5 

0.9 

1.0 

7.6 

5.8 

21.0 

44 

4  16 

10  29 

4  15a 

10  80a 

9.8 

18.2 

5.7 

10.8 

0.6 

0.8 

0.9 

-       6.6 

5.1 

21.0 

45 

4  20 

10  33 

4  19a 

10  85a 

9.0 

12.1 

5.2 

9.4 

0.5 

0.8 

0.9 

6.0 

4.7 

21.5 

46 

425 

10  38 

424a 

10  40a 

9.0 

12.2 

5.2 

9.4 

0.5 

0.8 

0.9 

6.1 

4.7 

21.5 

47 

440 

10  53 

439a 

10  55a 

9.4 

12.7 

5.5 

9.8 

0.5 

0.8 

0.9 

6.4 

4.9 

21.0 

48 

450 

11  03 

4  49a 

11  06a 

7.7 

10.4 

4.5 

8.1 

0.4 

0.8 

0.8 

5.2 

4.0 

21.5 

49 

5  10 

11  28 

509a 

11  25a 

7.6 

• 

10.2 

4.4 

7.9 

0.4 

0.8 

0.8 

5.1 

4.0 

21.0 

60 

5  10 

11  28 

509a 

1125a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

20.5 

51 

505 

11  18 

5  04a 

11  20a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

20.5 

52 

505 

11  18 

5  04a 

11  20a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

20.5 

63 

503 

11  16 

5  02a 

11  18a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

21.0 

54 

507 

11  20 

506a 

11  22a 

8.1 

10.9 

4.7 

8.5 

0.4 

0.8 

0.8 

5.4 

4.2 

21.0 

56 

510 

1123 

509a 

11  25a 

8.6 

11.4 

5.3 

9.0 

0.4 

0.8 

0.9 

5.7 

4.5 

21.0 

66 

520 

11  88 

5  19a 

11  35a 

8.8 

11.7 

5.4 

9.2 

0.4 

0.8 

0.9 

5.8 

4.6 

20.5 

67 

528 

11  41 

5  27a 

11  43a 

8.7 

11.6 

6.8 

9.1 

0.4 

0.8 

0.9 

6.8 

4.5 

20.5 

58 

580 

1143 

6  29a 

11  45a 

9.8 

12.4 

5.7 

9.7 

0.6 

0.9 

1.0 

•    6.2 

4.8 

20.6 

69 

540 

11  58 

6  89a 

11  55a 

6.5 

8.7 

4.0 

6.9 

0.3 

0.7 

0.8 

4.4 

8.5 

20.6 

60 

655 

0  43 

654a 

0  456 

5.6 

7.5 

3.4 

6.0 

0.3 

0.7 

0.8 

3.8 

8.0 

20.0 

61 
62 

748 
6  12 

1  85 
000 

7  47a 
6  11a 

1  876 
0  026 

6.0 
4.7 

8.0 
6.2 

3.6 
2.9 

6.4 
5.1 

0.3 
0.3 

0.7 
0.7 

0.8 
0.8 

4.0 
3.1 

3.2 
2.6 

20.5 
20.0 

63 

555 

008 

5  54a 

0  106 

3.8 

5.1 

2.8 

4.2 

0.3 

0.7 

0.8 

2.6 

2.1 

20.0 

64 

6  10 

023 

6  09a 

0  256 

2.1 

2.8 

1.8 

2.6 

0.2 

0.6 

0.7 

1.4 

1.3 

20.0 

♦ 
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TABLE  3. —TIDAL  DIFFERENCES 


M 


1 

2 
8 
4 
6 

6 
7 
8 
9 
10 


11 
12 
13 


14 
16 
16 
17 


18 
19 
20 
21 


22 
23 
24 
25 
26' 


27 
28 
29 
80 
81 

82 
88 
84 
85 
86 

87 
88 
89 
40 
41 

42 
43 
44 
45 
46 
47 


48 
49 
50 
51 


Station. 


EUROPE  (West  Coast)— Cont'd. 

THE  BRITISH  ISLANDS— continued. 

Hebrides,  or  Western  Isles. 

St.  Kllda  Island , 

Barra  Head,  Bernera  Island , 

Loch  Sklport.  S.  UUt , 

Loch  Boisdale,  8.  Uist , 

Loch  Maddy,  N.  Ulst 

Monach  Island  Light , 

East  Loch  Tarbert.  Harris  Id 

West  Loch  Tarbert,  Harris  Id , 

Stomoway,  Lewis  Island , 

Bernera,  Loch  Roag,  Lewis  Id , 

Orkney  Islands. 

Stromness,  Mainland,  or  Pomona  I, 
Kirkwall,  Mainland,  or  Pomona  I. . 
Otterswick,  Sanday  Island 


Geographic  position. 


Shetland  Islands. 

Scaddon,  Fair  Isle 

Sumburgh  Head.  Mainland  Id... 

Lerwick,  Mainland  Island 

Balta,  Unst  Island 

FABOB  ISLAKDS. 

Foglde  Fiord 

Leervigo  Fiord 

Myggenaea  Fiord 

Suaer5e  Fiord 

BELGIUH. 

Nieuport 

Ostende 

Blankenbexghe 

Antwerp.  Scneld t  Riyer 

Lief kensnoek,  Scheldt  River 

NBTHBBLAlfDS,  OB  HOLLAND. 

Vlissingen  or  Flushing,  Schelde  R 

Ter  Neuzen,  Schelde  R 

Hansweert,  Schelde  R 

Wemeldlnge 

Zierlksee 

Brouwenhayeu 

Hellevoetsluls 

Willemstad 

Dordrecht,  Oude-Maas  R 

Gortnchem,  Rhine  R 

Rotterdam,  Nieuwe-Maas  R 

Hoek  van  Holland 

Ymuiden 

Helder 

VUeland 

Harlingen,  Zuider  Zee 

Durgeraam,  Zuider  Zee 

West  Terschellinff  Light 

Ameland  Island  Light 

Schiermonnikoog  Island  light .. 
Dellzyl,  Ems  River 

osBMlirr. 

North  Sea. 


Emden,  Ems  River 

Borkum  Island,  Ems  River  Entr . 

Nordemey  Light 

Wangeroog  Island,  Jade  R.  Entr. 


Lati- 
tude. 


North. 
o    / 

57  48 

56  47 

57  20 
57  09 
57  36 

57  82 
57  51 

57  56 

58  11 
58  14 


68  58 

58  69 

59  16 


59  81 
69  51 

60  09 
60  46 


62  19 
62  15 
62  08 
61  42 


61  09 
61  14 
61  19 
51  14 
51  18 


61  26 
5121 
51  26 
51  81 
61  88 

6148 
6149 
51  42 
61  48 
51  50 

61  55 

51  59 

52  28 
52  68 
63  18 

63  11 

52  23 

53  21 
53  27 
58  29 
63  20 


53  21 
53  35 
53  43 
53  47 


Longitude. 


Arc. 


Time. 


WeaL 


O     f 

835 


7 

7 
7 
7 


89 
08 
10 
06 


7  42 
6  46 
665 
622 
660 


8  81 
268 
288 


1  89 
1  16 
1  10 
060 


6  16 
643 
728 

7  00 


A.  m. 
084 
0  31 
029 
0  29 
028 


0  81 
027 
028 
026 
027 


0  14 
0  12 
0  10 


007 
005 
006 
008 


026 
027 
080 
028 


East. 


248 
266 
807 
424 
4  17 


884 
860 
400 
869 
864 

865 


4 

4 
4 
6 

4 
4 

4 
4 

4 


08 
26 
40 
00 

29 
08 
34 
46 
04 


5 

4 
5 
5 


24 
59 
13 
87 
6  09 
6  56 


7  11 

6  40 

7  13 
7  64 


0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


11 

12 
12 
18 
17 


14 
15 
16 
16 
16 

16 
17 
18 
19 
20 

18 
17 
18 
19 
20 

22 
20 
21 
22 
25 
28 


029 
027 
0  29 
0  32 


Standard  port  for 
reference. 


Name. 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 
Kingstown 


Hamburg 
Hamburg 
Hamburg 
Hamburg 

Dover ..., 
Dover .... 
Dover .... 
Dover .... 
Dover . . . 


Hamburg 

Hamburg 

Hambuig 

Hambuig 

Hamburg 

Hamburg 

Hamburg 

Hamburg , 

Hamburg 

Hamburg 

Hambuig 

Hamburg , 

Hamburg .*. 

Hamburg 

Hamburg 

Hambuig 

Hambuig 

Hamburg 

Hamburg 

Hamburg 

Hamburg 


Hambuig 
Hamburg 
Hamburg 
Hamburg 


Page 


821 
821 
321 
321 
821 

821 
821 
321 
821 
821 


821 
821 
821 


821 
321 
821 
821 


829 
329 
329 
329 


809 
809 
309 
809 
309 


829 
829 

829 
829 
829 

329 
829 
829 
829 
829 

829 
829 
829 
829 
329 

829 
829 
829 
829 
829 
829 


829 
829 
329 
329 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h.fn. 
+6  53 
+7  08 
+7  15 
+7  08 
+7  28 

+7  07 
+7  29 
+7  23 
+8  08 
+7  83 


-2  02 
-0  66 
-1  50 


-0  03 
-1  18 
-0  83 
-128 


+6  11 
+7  61 
+8  66 
+  066 


h.in, 

+7  06 
+7  20 
+7  27 
+7  20 
+7  40 

+7  19 
+7  41 
+7  85 
+8  20 
+7  46 


-160 
-0  48 
-1  88 


+0  09 
-1  05 
-0  11 
-1  11 


+4  68 
+6  88 
+2  88 
-0  22 


(Jrr00iiiirCc»  tfune. 


+121 
+1  17 
+1  15 
+6  19 
+4  20 


+0  20 
+0  80 
+0  14 
+4  18 
+8  19 


Anuierdam  Ume^ 
h^sySatL 


-4  12 
-8  45 
-2  57 
-2  28 
-2  62 

-8  13 
-2  29 
-1  33 
-0  10 
+0  84 

-1  14 
-8  12 
-2  22 
+0  14 
+3  13 

+3  50 
-4  38 
+3  14 
+8  58 
+4  10 
+6  66 


-6 

-4 
-4 
-4 
-4 


09 
44 

06 
14 
84 


-4  61 
-2  53 
-1  51 
+0  03 

+1  49 


1  02 
883 
1  54 
022 
201 


+ 
+ 


+ 

+ 
+ 
+ 


Height 


8  24 
5  49 
1  69 
288 
266 
454 


Time  meridian^ 
IBP  Bad. 


-4  01 
-6  28 
-6  45 
-5  26 


-6  19 
-7  45 
-7  02 
-6  43 


Ratio 
of 


HW. 


LW. 


Mean  Low 
Walter  Springs, 


feel. 

+0.8 

-0.1 

+1.0 

+L3 

+1.2 

+0.8 
+2.0 
+0.4 
+1.8 
-0.2 


-L2 
-1.2 
-0.2 


-5.4 
-6.4 
-4.6 
-4.2 


-0.7 
-0.7 
+L7 
-2.8 


2.7 
-2.4 
-6.6 
-8.5 
-2.1 


+7.4 
+8.1 
+8.8 
+6.4 
+3.9 

+2.4 
+0.2 
+L0 
-0.2 
-3.0 

-1.1 
-0.4 
-0.8 
-2.2 
-0.6 

-L8 
-6.1 
-1.4 
-L2 
-L6 
+8.7 


+1.6 
-0.2 
+0.2 
+0.9 


feeL 

+0.6 

+0.5 

+0.6 

+0.7 

+0.6 

■fO.6 
+0.8 
+0.4 
+0.8 
+0.4 


+0.4 
+0.2 
+0.4 


-0.4 
-0.8 
-0.2 
-0.2 


+0.7 
+0.8 
+1.1 
+0.5 


+0.1 
+0.2 
-0.2 

+ai 

+0.8 


+L1 
+L0 
+0.9 
+0.6 

+a6 

+0.5 
+0.8 
+0.2 
+0.2 
+0.1 

+0.1 
+0.8 
+0.4 
+0.2 
+0.8 

+0.2 
0.0 
+0.2 
+0.2 
+0.2 
+0.6 


+0.S 
+0.6 
+0.6 
+0.8 


L02 
0.93 
LOS 
1.07 
1.06 

L02 
1.14 
0.99 
L12 
0.92 


0.8S 
a83 
0.92 


0.42 
0.4S 
0.50 
0.58 


0.77 
0.76 
LIO 
0.47 


0.81 
0.83 
Ol65 
0.76 
0.84 


2.02 
2.16 
2.27 
1.77 
1.58 

1.81 
0.9B 
1.13 
a94 
a50 

0.81 
0.88 
a89 
0.61 
0.87 

0.6B 
0.18 
a  74 
0.77 

aTi 

1.52 


1.13  < 

0.87 
0-94  ! 
1.02  I 


AND  TIDAL  CONSTANTS. 
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B 

3 

5z; 

Interval. 

Mean 

(Mn). 

Range  of  tide. 

Great 
tropic 

(Gc). 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

1 

Spring 

(Sg). 

1 

Neap 

(Np). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

1 

1 

West. 

1 

2 
S 
4 
6 

h,  fn. 
620 
635 
542 
585 
655 

h,  fn, 
11  32 
11  47 
11  64 

11  47 

12  07 

h.  m. 

5  19a 
534a 

6  41a 
5  34a 
5  64a 

h.  m. 
11  84a 
11  49a 
11  66a 

11  49a 

12  09a 

feet. 
9.0 
8.2 
9.1 
9.4 
9.3 

/€€t. 
12.2 

11.1 

12.8 
12.7 
12.6 

feeL 
5.2 
4.8 
5.3 
5.5 
5.4 

feet. 
9.4 
8.6 
9.5 
9.8 
9.7 

feet. 

0.5 
*     0.4 
0.5 
0.5 
0.5 

feet. 
0.9 
0.8 
0.9 
0.9 
0.9 

h.  m. 

feeL 
1.0 
0.9 
1.0 
1.0 
1.0 

feet. 
6.1 
5.6 
6.2 
6.4 
6.3 

feet. 
4.7 
4.3 
4.8 
4.9 
4.8 

o 

22.0 
21.0 
21.0 
21.0 
21.0 

6 
7 
8 
9 
10 

534 
556 
550 
685 
600 

11  46 

12  08 
12  02 

022 
12  12 

6  33a 
6  56a 

5  49a 

6  84a 
6  59a 

11  48a 

12  10a 
12  04a 

0226 
12  14a 

9.0 
10.0 
8.7 
9.9 
8.1 

12.2 
18.5 
11.7 
18.4 
11.0 

5.2 
5.8 
5.0 
5.7 
4.7 

9.4 
10.4 

9.1 
10.8 

8.5 

0.5 
0.5 
0.4 
0.5 
0.4 

0.9 
0.9 
0.8 
0.9 
0.8 

1.0 
1.0 
0.9 
1.0 
0.9 

6.1 
6.8 
5.8 
6.7 
6.5 

4.7 
6.2 
4.5 
6.1 
4.2 

21.0 
21.0 
21.0 
21.0 
21.0 

11 

12 
13 

8  50 

9  57 
903 

1 

2  87 
344 
260 

8  49a 

9  56a 
902a 

2  896 
8  466 
2  526 

7.3 
7.3 
8.1 

9.9 

9.8 

11.0 

4.2 
4.2 
4.7 

7.7 
7.7 
8.5 

0.3 
0.8 
0.4 

0.7 
0.7 
0.8 

0.8 
0.8 
0.9 

5.0 
4.9 
6.5 

8.8 
8.8 
4.3 

19.0 
19.0 
18.5 

14 
15 
16 
17 

10  50 
935 

10  20 
930 

4*87 
8  22 
4  17 
8  17 

10  49a 
9  84a 

10  19a 
9  29a 

4896 
8246 
4  196 
3  196 

8.7 
3.8 
4.4 
4.7 

5.0 
5.2 
6.0 
6.4 

2.2 
2.2 
2.6 
2.7 

4.1 
4.2 
4.8 
6.1 

0.2 
0.2 
0.3 
0.8 

0.6 
0.6 
0.7 
0.7 

0.7 
0.7 
0.8 
0.8 

2.6 
2.6 
8.0 
3.2 

2.1 
2.1 
2.4 
2.6 

18.0 
18.0 
18.0 
18.0 

18 
19 
20 
21 

1106 
020 
850 
550 

4  52 

632 

2  37 

12  02 

11  04a 
0  196 
8  49a 
548a 

4  646 

6  346 

2  396 

12  04a 

4.8 
4.7 
6.8 
2.9 

6.5 
6.4 
9.8 
4.0 

2.8 
2.7 
8.9 

1.7 

5.2 
5.1 
7.2 
8.8 

0.8 
0.8 
0.8 
0.2 

0.7 
0.7 
0.7 
0.6 

0.8 
0.8 
0.8 
0.7 

8.2 
3.2 
4.6 
2.0 

2.7 
2.6 
8.5 
8.7 

22.0 
22.5 
22.5 
22.0 

22 
23 
24 
■  25 
26 

0  10 
007 
005 
4  15 
8  15 

6  22 
683 
6  17 
10  27 
927 

0  156 
0  126 
0  116 
4  216 
8206 

6  216 
6  826 
6  156 
10  266 
9266 

12.3 
12.6 
9.8 
11.6 
12.7 

15.7 
16.1 
12.5 
14.8 
16.3 

8.4 
8.5 
6.7 
7.8 
8.6 

13.5 
18.8 
10.9 
12.6 
13.9 

0.8 
0.8 
0.8 
0.8 
0.8 

0.9 
1.0 
0.8 
0.8 
0.9 

'"bAS 

1.0 
1.0 
1.0 
1.0 
1.0 

7.8 
8.0 
6.2 
7.4 
8.2 

6.9 
7.1 
5.6 
6.4 
7.1 

14.0 
14.0 
14.0 
13.5 
13.5 

27 
28 
29 
30 
31 

0  67 

1  25 

2  14 
2  43 
2  19 

7  80 
766 
835 

8  27 
8  07 

1  496 
2226 
3  106 
3  856 
8  106 

8  24a 
843a 
928a 

9  11a 
8  46a 

12.5 
13.3 
14.1 
11.0 
9.5 

14.8 
15.5 
16.1 
12.4 
10.8 

9.7 

10.8 

12.7 

9.3 

8.1 

18.2 
14.1 
14.9 
12.0 
10.5 

0.6 
0.6 
0.7 
1.1 
1.0 

0.8 
0.8 
0.8 
1.0 
0.9 

1.0 
1.0 
1.1 
1.4 
1.4 

7.4 
7.7 
8.0 
6.2 
5.4 

6.7 
7.6 
7.9 
6.0 
5.2 

13.6 
18.6 
18.5 
13.5 
18.6 

32 
33 

34 
35 
36 

1  58 

2  43 

3  40 
5  04 
5  49 

7  50 
9  49 
10  52 
022 
209 

2  406 

3  866 

4  856 
6  016 
6  876 

8  26a 
10  42a 
12  08a 

1  086 

2  526 

8.1 
6.1 
7.0 
5.8 
3.1 

9.2 
6.8 
7.7 
6.2 
3.4 

6.8 
5.4 
6.2 
5.4 
2.7 

9.0 
6.9 
7.7 
6.4 
8.6 

1.0 
1.0 
1.0 
0.8 
0.8 

0.8 
0.6 
0.5 
0.5 
0.8 

•■••"••• 

1.3 
1.1 
1.1 
0.9 
0.8 

4.6 
8.4 
8.8 
8.2 
1.7 

4.4 
8.3 
8.8 
8.1 
1.7 

13.6 
18.5 
18.5 
13.0 
18.0 

37 
38 
39 
40 
41 

359 
200 
2  51 
528 
828 

11  41 
9  09 

10  49 
0  41 
2  21 

5006 
2  446 
8336 
7  016 
9  206 

12  33a 

10  42a 

11  28a 
1  32a 
3  28a 

5.0 
5.5 
6.5 
3.8 
5.4 

5.4 
6.2 
6.4 
4.3 
6.2 

4.6 
4.7 
4.5 
2.7 

4.4 

5.7 
6.2 
6.1 
4.5 
6.1 

1.0 
1.0 
0.8 
0.9 
0.7 

0.4 
0.4 
0.3 
0.5 
0.7 

""is'oi" 

18  17 

18  53 


1.1 
1.1 
0.9 
1.0 
1.0 

2.7 
8.1 
3.2 
2.2 
8.1 

2.7 
3.0 
2.9 
2.1 
3.0 

13.6 
13.6 
13.6 
13.5 
13.5 

42 
43 
44 
45 
46 
47 

907 
037 
880 
9  10 
930 
11  19 

3  46 
656 
220 
800 
320 
522 

9566 

1  066 

9  526 

10  806 

10  606 

12  106 

4  54a 

7  52a 

8  15a 

3  55a 

4  15a 
6  12a 

4.2 
1.1 
4.6 
4.8 
4.4 
9.4 

4.8 
1.2 
6.2 
5.4 
5.0 
10.7 

3.5 
0.9 
3.9 
4.1 
8.7 
8.0 

4.6 
1.4 
5.3 
5.5 
5.1 
10.3 

0.7 
0.3 
0.8 
0.9 
0.7 
0.7 

0.3 
0.4 
0.6 
0.5 
0.4 
1.0 

0.7 
0.5 
1.0 
1.1 
1.1 
1.2 

2.4 
0.6 
2.6 
2.7 
2.5 
6.3 

2.3 
0.7 
2.6 
2.6 
2.4 
5.2 

13.0 
13.0 
13.0 
13.0 
13.0 
12.5 

48 
49 
60 
61 

1 

024 

10  20 

11  05 
11  27 

686 
408 
453 
5  15 

0  19a 
10  146 

10  596 

11  216 

6  44a 

4  17a 

5  02a 
5  24a 

7.0 
6.4 
5.8 
6.3 

8.9 
6.8 
7.3 
8.0 

5.0 

3.8 
4.1 
4.5 

7.3 
6.7 
6.1 
6.6 

0.9 
0.7 
0.8 
0.8 

0.5 
0.5 
0.5 
0.5 

1.0 
0.9 
0.9 
1.0 

4.4 
3.4 
8.6 
4.0 

3.6 
2.8 
3.0 
8.2 

12.0 
12.5 
12.0 
12.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
S 

4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


25 
26 
27 

28  i 

29  I 

SO  ! 

31 

32 

83 

34 


35 
36 
37 
88 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 


55 
56 
57 
58 
59 


Btation. 


EUROPE  (Wbst  Coast)— Cont'd. 

OBBMA  NY— continued. 

North  S0(P— Continued. 

Hooksiel,  Jade  River 

Wiihelmshaven,  Jade  River 

Red  Sand  Liffht 

Holie  Weg  Light.  Weser  River 

Bremerliaven,  Weser  River 

Braaice,  Weser  River 

Elsfleth.  Weser  River 

Vegesack,  Weser  River 

Helgoland  Island 

Elbe  R.  £.,  outer  light  vessel  No.  1 

Cuxhaven,  Elbe  River 

Brunsbilttel,  Elbe  River 

Ultickstadt.  Elbe  River 

Brunshausen.  Elbe  River 

Lahe,  Elbe  River 

Hambubg,  Elbe  River 

Biisum 

Eider  River  Entr..  light  vessel 

Tdnning.  Eider  River 

Husum 

Pellworm  Island 

Wyk,  F6hr  Island 

Amnim  Island 

Lister-deep,  Fairway  buoy 

DENMABK. 


North  Sea. 

Sdnderho,  Fano  Island. 
Nordby. 


HJerting 
Bla 


laavand  Point 
Horn  Reefs 


Nymindegab , 

ThybdRdn 

Hirtshals 

Skagen  or  the  8kaw . 

Copenhagen,  Baltic  Sea . 


NOBWAY. 


Frederickstad . . 

Oscarsborg 

Christ  ianla 

Frederiksvaem. 
Oster-Risoer 


59  18 
59  40 
59  55 
59  01 
58  43 

58  27 
58  08 
58  55 
58  59 
Skudesnaes !  59  08 


Arendal 

Christiansand 

Tananger 

Stavanger 


Geographic  position. 


Lati- 
tude. 


North. 
o    / 

53  38 
58  31 
53  51 
53  43 
53  83 

53  20 

53  14 
58  11 

54  11 
54  00 

53  52 
58  53 
53  47 
58  87 
53  35 

53  33 

54  08 
54  16 
54  19 
54  29 

54  81 
54  41 

54  38 

55  05 


55  20 
55  27 
55  SI 
55  83 
55  34 

55  48 

56  43 

57  86 
57  44 
55  42 


Bergen 

RomNdals  Islands 

Christiansund 

Trondhjem  or  Muukholm. 


60  24 

62  45 

63  08 
63  27 

Traen  Islands 66  31 


Vaero,  Lofoten  Islands 67  38 

Andenaes,  Lofoten  Islands '  69  12 


Tromsoe . 
Hammerfest. 
Vardoe 


RUSSIA. 


Petshenga  Bay 

Kola 

Teriberskol  Bay 

Seni  or  Seven  Islands 
S viatoi  Noss 


69  40 

70  40 
70  20 


69  38 

68  49 

69  07 
68  49 
68  09 


Longitude. 


Arc. 


Time. 


EtuL 


802 
809 
805 
8  15 
8  34 

829 
828 
887 

7  53 

8  15 

8  42 
906 

9  24 
9  31 
938 


9 
8 
8 


59 
52 
19 

8  57 

9  01 


8  41 
834 
823 
827 


8  28 
825 
8  21 
805 

7  19 

8  11 

8  14 

9  57 
10  88 
12  36 


10  57 
10  37 
10  44 
10  05 
9  15 

846 
800 
5  31 
44 

18 


5 
5 


5  18 

600 

8  00 

10  24 

12  02 

12  37 
16  11 
19  00 
23  40 
31  06 


31  24 
33  00 
35  09 
37  22 
39  49 


h.  m. 
082 


0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 


33 
32 
S3 
34 

84 
34 
34 
82 
83 

85 
86 
38 
38 
89 

40 
85 
83 
36 
36 

85 
84 
84 
84 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


34 
84 
83 
32 
29 

83 
83 
40 
43 
50 


0 
0 
0 
0 
0 

0 
0 
022 
0  23 
0  21 


44 
42 
43 
40 
37 

85 
32 


0 
0 
0 
0 
0 

0 
1 
1 
1 
2 


21 
24 
32 
42 

48 

50 
05 
16 
35 
04 


2  06 
2  12 
2  21 
2  29 
2' 39 


Standard  port  for 
reference. 


Name. 


Hambuig.. 
Hamburg.. 
Hamburg. . 
Hambu^. . 
Hamburg. . 

Hamburg.. 
Hamburg.. 
Hamburg.. 
Hamburg. . 
Hamburg.. 

Hamburg. . 
Hambuig. . 
Hambuig. . 
Hamburg. . 
Hamburg. . 

Hambuig. . 
Hamburg. . 
Hamburg.. 
Hamburg.. 
Hamburg.. 

Hamburg. . 
Hamburg. . 
Hamburg.. 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Apia 

Apia 

Apia 

Qalveston 
Galveston 


Astoria 
Astoria 
Astoria 
Astoria 
Astoria 


Astoria 

Cape  Town 

Cape  Town 

Cape  Town 

Cape  Town 


Cape  Town 
Hamburg.. 
Hamburg. . 
Hamburg.. 
Hamburg.. 


Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 


Page. 


829 
829 
829 
829 
S29 

829 
829 
829 
829 
829 

329 
829 
329 
829 
829 

829 
829 
829 
829 
829 

829 
829 
829 
278 


Hamburg 

Hamburg 

Hamburg 

Hamburg 

Hambuig 329 


273 
273 
273 
273 
273 

221 
221 
221 
129 
129 


161 
161 
161 
161 
IGl 

161 
273 
278 
273 
273 

273 
829 
829 
829 
329 

829 
329 
329 
329 


Tidal  differences. 


329 
329 
829 
829 
329 


Time. 


HW. 


LW. 


Time  meridian, 
WEatL 


h»  tn. 

-  508 

-  426 

-  5  27 

-  404 

-  856 


50 
80 
60 
29 
24 


852 
2  49 
1  52 
053 
085 


0  00 
8  20 
5  04 
2  47 
2  22 


51 
66 
00 
47 


+ 
+ 

+ 

-I- 


106 
127 
1  29 
025 
1  87 


-3  47 


-  2 

-  2 


22 
11 


-12  08 

-h  4  88 


7  81 
7  01 
7  84 

7  53 
822 

906 

8  11 
8  43 
3  43 
805 


+ 

+ 
+ 


3  02 
6  16 
632 
6  40 
6  51 


-  0 


7  04 
4  20 
3  38 

8  18 
25 


A.  M. 

-  620 

-  545 

-  620 

-  5  21 

-  4  49 

-  807 

-  2  47 
207 

-  622 

-  5  41 

-  5  10 

-  407 

-  8  10 

-  2  11 

-  1  52 


0 
4 


00 
87 


-6  21 


06 
89 

00 
13 
18 
46 


+ 

+ 
+ 


1  06 
1  27 
1  SO 
026 
185 


-  3  47 

-  2  22 

-  2  11 
-10  55 
-h  6  16 


820 
8  11 

8  14 
854 

9  17 

929 
259 
8  40 
8  43 
804 


+ 
+ 

-I- 
+ 


309 
459 

5  15 

6  21 
5  84 


5 
5 
4 
4 
1 


46 
87 
65 
23 
36 


Local  Hme, 


+ 

+ 
+ 
+ 


1  44 

2  05 

2  11 

3  10 

4  05 


+ 

+ 
+ 


0  41 

1  01 
056 

1  55 

2  50 


Height 


HW. 


LW. 


Mean  Low 
WaterSjiringB, 


feet. 

-*-8.4 

+6.2 

+8.8 

+4.6 

+6.6 

+4.7 
+2.9 
-0.8 
+  L0 
+2.0 

+2.8 
+2.8 
+2.7 
+L8 
+L8 

0.0 
+4.2 
+2.4 
+8.7 
+8.4 

+2.4 

+a7 

+L6 
-0.6 


+0.6 
+0.2 
0.0 
+0.4 
+0.2 

-1.0 
-1.8 
-1.8 
-0.4 
-0.8 


-«.l 
-6.7 
-6.7 
-6.7 
-6.7 

-6.9 
-8.0 
-2.6 
-2.4 
-2.2 

-0.4 
-L3 
-LO 
+L1 
-0.3 

+L5 
0.0 
+0.7 
+L2 
+1.8 


+0,2 
-0.2 
+5.1 
+4.1 
+6.8 


feet 

+L1 

+L3 

+1.0 

+L1 

+L2 

+1.1 
+a2 
+0.6 
+0.4 
+0.8 

+0.9 
+0.9 
+0.9 
+0i8 

+a7 

0.0 
+1.0 
+0.9 
+L0 
+L0 

+0.8 

+0.7 

+0.8 

0.0 


0.0 
0.0 
-0.2 
0.0 
0.0 

-0.2 
-0.1 
-0.2 
+0.2 
+0.2 


-1.2 
-L4 
-1.8 
-L4 
-1.8 

-1.8 
-0.4 
-0.4 
-0.2 
-0.4 

-a  2 

+0.6 
+0.6 
+0.9 
+0.7 

+L0 

+0.6 
+0.7 
+0.8 
+0.8 


+0.6 
+0.6 
+1.2 
+L1 

+1.4 


BaUo 

of 
ranges 


L24 
L12 
L06 
LIS 
L12 

0.65 
a54 
0.38 
1.01 
0.73 


0.28 

ai7 

0.16 
0.17 

a  16 

0.13 
0.24 
0.35 
0.41 
0.47 

0.94 
0.69 
0.74 
LOS 
0.84 

1.06 
0.90 
1.00 
L06 
1.16 


0.94 
0,87 
1.63 
1.48 
1-79 


1.87 
LT9 
1.45 
1.55 
1.71 

1.58 
LS2 
0.79 
LIO 
1.19 

LSI 
L23 
1.29 
1.16 
1.10 

1.00 
L52 
1.24 
L44 
L39 

L26 
LOO 
LIS 
L24 


AND  TIDAL  CONSTANTS. 


455 


I 


,0 


1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 


Interval. 


25 
26 
27 
28 
29 

30 
31 
32 
33 
34 


35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

60 
51 
62 
53 
54 


55 
56 
57 
58 
59 


Mean. 


HWI. 


h.  m. 

1160 

OOS 

11  26 


0 
0 


25 
82 


240 
800 
840 
11  24 
006 

0  89 

1  48 

2  42 
8  41 
400 


4 
1 


86 
11 


11  50 

1  45 

2  10 


1 
1 
0 
0 


40 
85 
80 
20 


2  12 
284 
286 

1  80 
11  60 

2  86 
400 
4  18 

[6  461 
[9  83 


502 


4 
4 
4 
4 


28 
50 
34 
08 


8  26 
4  16 
986 

9  46 
10  13 

10  16 

10  85 

11  00 
11  18 
11  35 

11  60 
0  42 


1 
2 
5 


85 
20 
38 


6  43 
704 

7  10 

8  10 

9  05 


LWI. 


A.  m. 
688 

6  14 
688 
688 

7  11 

858 
9  18 
968 
686 
6  18 

6  61 

7  66 

864 

968 

10  13 

12  06 
7  24 


6 
7 


88 
67 


828 


7 
7 


52 
47 
6  42 
6  38 


8  24 
846 
8  47 

7  42 
688 

8  47 
10  12 
10  80 

[11  68] 
[8  2lj 


10  80 
10  41 
10  37 
10  00 
9  40 

980 

10  15 

825 

3  23 

4  00 


3 
4 
4 
6 
5 


56 
23 
48 
04 
23 


637 

6  56 

7  48 

8  40 
11  67 


0 
I 
1 
2 
2 


46 
06 
00 
00 
56 


Tropic. 


Bange  of  tide. 


HHWI. 


h.  fit. 
11  46b 

000a 

11  286 

0  19a 

029a 

2  86a 

2  66a 

S86a 

11216 

0  01a 

036a 

1  89a 

2  89a 
8  87a 
8  66a 

488a 
108a 
ai466 
142a 
2  06a 

186a 
1  81a 
0  26a 
0  15a 


2  07a 
2  29a 
2  80a 

1  25a 
11  456 

2  27a 
8  52a 
4  07a 
7  Ola 

11  06b 


5  19a 

5  45a 

6  45a 
4  56a 
4  81a 

4  43a 
4  11a 
9  81a 
9  39a 
10  09a 

10  12a 

968a 

10  26a 

10  49a 

10  58a 

11  22a 

0  42b 

1  85b 

2  20b 
5406 


6  43b 
704b 

7  lOb 

8  10b 
905b 


LLWI. 


h.  m. 
545a 
6  19a 
6  48a 

6  47a 

7  16a 

900a 
9  21a 
10  02a 
648a 
625a 

6  67a 
802a 
9  00a 

10  00a 
10  20a 

12  18a 

7  30a 
645a 
803a 
880a 

7  69a 
7  66a 
6  49a 
6  42a 


888a 
865a 
8  67a 
7  61a 
6  47a 


902a 
10  27a 
10  51a 
16a 
80b 


11 
2 


9  69a 

10  Oia 

9  64a 

9  18a 

8  59a 

9  22a 

10  81a 
8  41b 
8  54b 
4  13b 

4  04b 

3  52b 

4  20b 
4  40b 
4  52b 

6  14b 
665b 

7  48b 

8  40b 

11  67b 


045a 
1  05a 

1  00a 

2  00a 
2  55a 


Mean 

Spring 
ftg). 

Neap 

(NpJ. 

(Mn). 

feet. 

feet. 

feet. 

8.6 

10.7 

6.0 

11.1 

13.8 

8.0 

9.0 

11.2 

6.5 

9.6 

11.9 

69 

10.6 

13.1 

7.6 

9.8 

12.2 

7.1 

8.2 

10.2 

6.9 

4.9 

6.1 

8.6 

6.8 

7.7 

6.6 

7.4 

9.2 

5.8 

&1 

10.1 

6.8 

7.6 

9.5 

6.6 

8.0 

10.0 

6.8 

7.2 

9.0 

6.2 

6.8 

8.5 

4.9 

6.2 

6.6 

5.7 

9.4 

11.7 

6.8 

7.7 

9.6 

6.6 

8.9 

11.0 

6.4 

8.6 

10.8 

6.2 

7.8 

9.7 

5.6 

6.2 

7.8 

4.5 

7.0 

8.8 

6.0 

4.2 

6.2 

3.0 

4.2 

5.8 

3.0 

3.8 

4.7 

2.7 

8.6 

4.5 

2.6 

4.0 

6.0 

2.9 

8.8 

4.8 

2.7 

1.7 

2.1 

1.2 

1.4 

1.8 

1.0 

1.0 

1.2 

0.7 

0.8 
[0.5] 

1.0 
[0.6 

0.5 
[0.3] 

1.6 

1.8 

1.4 

1.1 

1.3 

1.0 

1.0 

1.2 

0.9 

1.1 

1.3 

1.0 

1.0 

1.2 

0.9 

0.8 

1.0 

0.7 

0.8 

1.1 

0.5 

1.2 

1.6 

0.7 

1.4 

1.9 

0.8 

1.6 

2.1 

0.9 

8.2 

4.1 

2.1 

4.3 

5.7 

2.8 

4.6 

6.0 

2.9 

6.4 

8.4 

4.1 

5.2 

6.9 

3.8 

6.7 

8.8 

4.3 

5.6 

7.0 

4.0 

6.2 

7.8 

4.4 

6.6 

8.3 

4.7 

7.2 

9.0 

6.1 

5.8 

7.3 

4.1 

6.4 

6.7 

8.8 

10.1 

12.6 

7.2 

9.2 

11.6 

6.5 

11.1 

13.9 

7.8 

Great 
tropic 
(Gc). 


/erf. 
8.8 

11.1 
9.0 
9.8 

11.0 

10.2 
8.6 
5.2 
7.8 
8.1 

8.8 
8.8 
8.7 
7.9 
7.5 

6.5 
10.2 
8.4 
9.7 
9.3 

8.5 
6.8 
7.7 
4.7 


Tropic  diurnal 
Inequality. 


HWQ. 


4.7 
4.8 
4.1 
4.5 
4.8 

1.9 
1.6 
1.1 
1.5 
1.1 


2.6 
1.9 
1.8 
1.9 
1.8 

1.5 
1.2 
1.7 
1.9 
2.1 

3.8 
4.6 
4.9 
6.8 
5.6 

7.1 
5.7 
6.8 
7.2 
7.8 


6.4 
5.9 

10.9 
9.8 

11.9 


/erf. 
0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.6 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.8 

1.2 
1.0 
0.9 
1.0 
0.9 

0.9 
0.8 
0.9 
0.7 


0.7 
0.6 
0.6 
0.6 
0.6 

0.2 
0.2 
0-1 


0.7 
0.6 
0.6 
0.6 
0.6 

0.5 
0.2 
0.3 
0.3 
0.3 

0.4 
0.3 
0.3 
0.4 
0.4 

0.4 
0.7 
0.7 
0.8 
0.8 


0.7 
0.7 
1.0 
0.9 
1.0 


LWQ. 


feet. 
0.6 
0.5 
0.6 
0.6 
0.6 

0.6 
0.4 
0.8 
0.5 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.2 
0.5 
0.6 
0.6 
0.5 

0.5 
0.4 
0.5 
0.8 


Diurnal  ware. 


Mean  sea  level 
above  planeof— 


0.8 
0.8 
0.8 
0.3 
0.8 

0.1 
0.1 
0.0 


0.9 
0.7 
0.7 
0.7 
0.7 

0.6 
0.1 
0.1 
0.1 

0.1 

■ 

0.1 
0.4 
0.4 
0.6 
0.5 

0.5 
0.4 
0.4 
0.4 
0.4 


0.4 
0.8 
0.5 
0.4 
0.5 


Tropic 
HW 

inter- 
val. 


h.  m. 


22  86 


2161 


628 


Tropic 
range. 


1  06 


feet. 
1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
0.9 
0.7 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 

1.2 
1.1 
1.0 
1.1 
1.1 

1.0 
0.9 
1.0 
0.7 


0.7 
0.7 
0.7 
0.7 
0.7 

0.6 
0.4 
0.4 
1.2 
0.9 


1.0 
0.9 
0.9 
1.0 
0.9 

0.8 
0.2 
0.3 
0.3 
0.3 

0.4 
0.5 
0.5 
0.6 
0.6 

0.6 
0.8 
0.8 
0.9 
0.9 


0.8 
0.8 
1.1 
1.0 
1.1 


Predic- 
tions. 


feet. 
5.4 
6.9 
5.6 
6.0 
6.6 

6.1 
6.1 
8.0 
8.9 
4.6 

6.0 
4.8 
6.0 
4.6 
4.2 

8.2 
6.8 
4.8 
6.5 
6.4 

4.8 
8.9 
4.4 
2.6 


2.6 
2.4 
2.2 
2.6 
2.4 

1.0 
0.9 
0.6 
0.5 
0.3 


0.9 
0.6 
0.6 
0.6 
0.6 

0.5 
0.6 
0.8 
1.0 
1.0 

2.0 
2.8 
3.0 
4.2 
3.4 

4.4 

3.6 
3.9 
4.2 
4.5 


8.6 
3.4 
6.3 
6.8 
7.0 


Tropic 
LLW. 


feet. 
4.8 
5.6 
4.6 
4.9 
6.6 

5.1 
4.8 
2.6 
8.6 
4.0 

4.8 
4.1 
4.8 
8.9 
8.7 

8.0 
5.0 
4.1 
4.7 
4.6 

4.2 
8.8 
8.8 
2.8 


2.8 
2.1 
2.0 
2.2 
2.1 

0.9 
0.8 
0.6 
0.8 
0.6 


1.0 
0.7 
0.7 
0.8 
0.7 

0.6 
0.6 
0.8 
0.9 
1.0 


1. 
2. 
2. 
8. 


2.8 

8.6 
2.8 
3.1 
3.3 
8.6 


2.9 
2.7 
6.0 
4.6 
5.6 


Varia- 
tion of 
the  com-l 
pass. 


Wett. 

o 

12.0 
12.0 
12.0 
11.6 
11.6 

11.6 
11.6 
11.6 
12.0 
12.0 

11.6 
11.5 
11.0 
11.0 
11.0 

11.0 
11.6 
11.6 
11.6 
11.6 

11.6 
11.6 
11.6 
12.0 


12.0 
12.0 
12.0 
12.0 
12.5 

12.0 
12.0 
11.0 
10.6 
9.6 


10.5 
10.6 
10.5 
11.0 
11.5 

12.0 
12.0 
13.5 
13.6 
14.0 

14.0 
14.0 
13.0 

n.o 

10.0 

9.5 
7.5 
5.5 
2.6 
3.0E. 


East. 

3.0 
5.0 
6.5 
7.6 
8.6 


456 


TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 


11 
12 


18 
14 


15 
16 
17 


Station. 


EUROPE  (West  Coast)— Cont'd. 

BU88IA— continued. 

WhiUSea. 

Cape  Orlov , 

Morjovets  Island , 

M  ezen , 

Sosnovets  Island 

Tetrina , 

Kandalaksha 

Ji  jginsk  Island , 

Onega , 

Karetski  Noes 

Archangel,  Dwina  River , 

SPITZBBBGSN. 

Danes  Island 

Recherche  Bay 

FRANZ  JOSBF  LAND. 

Cape  Flora , 

TeplitzBay 

NOVA  ZBMBLA. 

CapeCostln , 

Matoshkin  Shar,  west  entrance  ... 
MashiginBay 


Geographic  position. 


Lati- 
tude. 


North. 

O       t 

67  11 
66  46 

65  48 

66  29 

66  02 

67  08 
65  12 

63  57 
65  88 

64  86 


79  41 
77  30 


79  67 
81  47 


70  58 
78  17 
74  43 


Longitude. 


Arc. 


Time. 


EaaL 


41  22 

42  30 
44  20 
40  43 
88  21 

82  28 
36  49 
88  07 

39  40 

40  41 


11  02 
14  44 


49  59 
57  59 


53  10 

54  21 
56  12 


A.  tn. 
2  45 


2 
2 
2 
2 


50 
57 
43 
83 


2  10 
2  27 
2  82 
2  89 
2  43 


0  44 

059 


820 
360 


883 
8  87 
8  45 


Standard  port  for 
reference. 


Name. 


Brest 

Brest 

Brest 

Brest 

Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Apia 

Cape  Town 
Cape  Town 

Melbourne 
Sitka 

Cape  Town 
Cape  Town 
Cape  Town 


Page. 


285 
285 
285 
285 
273 

273 
278 
273 
273 
221 


273 
278 


287 
169 


278 
273 
273 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h. 

-5 

-5 

-2 

-4 

+1 


m. 
44 
12 
20 
48 
30 


+1  89 
+3  29 
-5  00 
+2  43 
+0  28 


-1 
■0 


19 
87 


-4  58 
-6  46 


+8  21 
+7  51 
+9  21 


h,    n, 
-5  56 


-5 
-2 
-4 

+1 


24 
18 
57 
85 


+2  03 
+3  43 


-4 

+2 
+1 


38 
57 
18 


-1  19 
-0  86 


-5  04 
-6  46 


+8  26 
+7  55 
+9  25 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WaterSprings. 


feeL 
+  0,4 

-  2.0 

-  1.0 

-  1.2 
+  1.8 


2.0 
0.6 
4.2 
0.6 
0.9 


+  0.6 
+  1.9 


0.8 
8.0 


+  2.2 
+  2.6 
+  2.4 


SeeL 
-0.4 
-0.8 
-0.6 
-0.8 
0.0 

+0.2 
-0.2 
+0.4 
0.0 
-0.1 


0.0 

+0.1 


-0.1 
-1.4 


+0.2 
+0.2 
+0.2 


1.05 
0.91 
0.97 
0.95 
1.53 

1.59 
0.88 
2.15 
1.24 
0.69 


1.24 
L66 


0.59 
0.14 


1.65 
1.74 
1.71 
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a 

a 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 


11 
12 


13 
14 


15 
16 
17 


Interval. 


Mean. 


HWI. 


h.fn. 

10  88 

11  10 
1  38 

11  34 
307 


3 
5 


15 
05 


902 


4 
7 


20 
18 


0  14 
056 


944 
6  14 


10  00 
980 

11  00 


Tropic. 


LWI. 

h.m. 

4  26 

458 

8  10 

5  25 

923 

950 

11  30 

3  10 

10  45 

200 

625 

706 

387 

12  24 

8  50 

820 

450 

HHWI. 


h.  tn. 

10  385 

11  105 
1  38a 

11  346 
3  07a 

3  15a 
505a 
9  02a 
420a 
7  18a 


0  145 
0  566 


10  196 
5  59a 


10  006 
9  806 

11  006 


LLWI. 


h,  fn. 
4  26a 

4  58a 
8  10a 

5  25a 
928a 

950a 
11  80a 

3  106 
10  45a 

2006 


6256 
7  086 


3226 
12  88a 


850a 
820a 
450a 


Range  of  tide. 


Mean 

(Mn). 


fed. 
15.6 
13.5 
14.4 
14.2 
5.2 

5.4 
3.0 
7.3 
4.2 
1.8 


4.2 
5.3 


1.0 
1.1 


5.6 
5.9 
5.8 


Spring 

(Sg). 


Jtri. 
19.5 
16.8 
18.0 
17.7 
6.5 

6.7 
8.8 
9.1 
5.8 
2.2 


5.3 
6.6 


1.2 
1.5 


7.0 
7.4 
7.8 


Neap 

(Np). 


feel. 
11.1 

9.6 
10.2 
10.1 

3.7 

3.8 
2.1 
5.2 
8.0 
1.3 


8.0 
3.8 


0.6 
0.6 


4.0 
4.2 
4.1 


Great 
tropic 

(Gc). 


feet. 
16.5 
14.2 
15.2 
15.0 
6.7 

5.9 
3.4 
7.9 
4.6 
2.1 


4.6 
5.8 


1.8 
1.8 


6.2 
6.5 
6.4 


Tropic  diurnal 
inequality. 


HWQ, 


feet. 
1.2 
1.1 
1.1 
1.1 
0.7 

0.7 
0.5 
0.8 
0.6 
0.4 


0.6 
0.7 


0.1 
0.2 


0.7 
0.7 
0.7 


LWQ. 


feet. 
0.6 
0.5 
0.6 
0.6 
0.3 

0.3 
0.3 
0.4 
0.3 
0.2 


0.3 
0.8 


0.6 
0.2 


0.4 
0.4 
0.4 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.  fn. 


2  40 
285 


Tropic 
range. 


feet. 
1.8 
1.2 
1.3 
1.3 
0.8 

0.8 
0.6 
0.9 
0.7 
0.4 


0.7 
0.8 


0.6 
0.8 


0.8 
0.8 
0.8 


Mean  sea  level 

above  planeof- 

Predic- 

Tropic 
LLW. 

tlons. 

feet. 

feet. 

9.8 

7.8 

8.4 

6.8 

9.0 

7.2 

8.8 

7.1 

3.2 

2.6 

3.4 

2.7 

1.9 

1.5 

4.6 

8.6 

2.6 

2.1 

1.1 

0.9 

2.6 

2.1 

8.8 

2.6 

0.6 

0.7 

0.7 

0.6 

8.5 

2.8 

8.7 

2.9 

3.6 

2.9 

Varia- 
tion of 
the  com- 
pass. 


East. 
o 

9.5 

10.0 

10.5 

9.0 

7.5 

3.5 
6.0 
6.5 
8.0 
8.0 

West. 

14.0 
10.0 

East. 

15.0 
23.0 


17.0 
17.0 
18.5 
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TABLE  4.— HARMONIC  C50N8TANT8  FOR  THE  PORTS 


No. 


2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

IS 
14 
15 
16 
17 
18 
19 
20 
21 
22 

28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
83 
84 


Station. 


St.  Johni,  Newfoundland. 


Halifax  (Navy- Yard),  Nova  Scotia 

St  John,  New  Brunswick 

Portland  (Central  Wharf),  Me 

Boston  (Nayy-Yard),  Mass 

Newport  (Fort  Adams),  R.  I 

New  London  (Custom-House  Wharf),  Conn . 
Wlllets  Point  (U.  8.  Engineer  School),  N.  Y. 

New  York  (Goyemors  Island),  N.  Y 

Sandy  Hook  (The  Horseshoe).  N.J 

Philadelphia  (Chestnut  Street  Pier),  Pa 

Baltimore  (Fells  Point),  Md 


Washington  (Seyenth street),  D.  C 

Old  Point  Comfort  (Fort  Monroe),  Va. . 
Wilmington  (Cape  Fear  Rlyer) ,  N.  C . . . 
Charleston  (Custom-House  Wharf),  S.  C 
Savannah  Entrance  (Tybee  light),  Ga. 

Femandlna  (Dade  street),  Fla 

Key  West  (Fort  Taylor),  Fla 

Galveston  (Doswell's  Wharf) ,  Tex 

Rio  de  Janeiro,  BraxU 

Buenos  Aires,  Argentina 


••••••■ki 


Cape  Horn  (Orange  Bay),  Chile 

Valparaiso,  Chile 

Panama  (Naos  Island),  Panama  Canal  2Sone. . 

San  Diego  (La  Playa),  Cal 

San  Francisco  (FOrt  Point),  Cal 

Astoria  (Columbia  River) ,  Oreg 

Port  Townsend  (Puget  Sound),  Wash 

Sitka,  Alaska 

Kodlak  (St.  Paul  Harbor,  Kodlak  I.),  Alaska. 

St.  Michael  (Norton  Sound) ,  Alaska 

Yokohama  (Nlshlhatoba),  Japan 

Nagasaki,  Japan 


85    Tientsin  Entrance  (Taku  Light  Ship),  China. 


36    Shanghai  ( Wusung  Inner  Bar) ,  China . 


K,o 

!:» 

h" 

0.248 
108 

0.120 
269 

0.020 
211 

0.888 
60 

0.186 
257 

0.109 
258 

0.499 
128 

0.482 
5 

0.560 

4 

0.471 
131 

a225 
858 

0.248 
20 

0.448 
141 

0.182 
16 

0.808 

4 

0.209 
96 

a098 
239 

0.016 
210 

0.245 
112 

a066 
284 

0.052 
842 

0.889 
119 

a  146 
859 

O.80O 
8 

0.825 
1U6 

0.118 
255 

0.129 
249 

0.838 
102 

0.128 
248 

0.110 
208 

0.816 
218 

0.091 
78 

0.210 
61 

0.221 
296 

0.024 
202 

aoi7 

218 

0.152 
272 

0.074 
268 

0.117 
251 

0.186 
119 

0.062 
277 

0.064 
270 

0.2&0 
180 

0.028 
844 

0.068 
296 

0.888 
126 

0.090 
288 

0.132 
285 

0.841 
114 

0.154 
246 

0.185 
196 

0.846 
127 

0.188 
267 

0.146 
222 

0.274 
274 

0.049 
281 

0.028 
276 

0.846 
821 

0.018 
182 

0.014 
174 

0.212 
147 

0.187 
82 

0.040 
132 

0.258 
18 

0.014 
844 

0.048 
220 

0.707 
86 

0.064 
128 

0.052 
109 

0.499 
880 

0.142 
288 

0.041 
229 

0.440 
810 

0.892 
142 

0.226 
167 

1.073 
95 

0.207 
266 

0.046 
245 

1.218 
106 

0.116 
327 

0.078 
0 

1.816 
129 

0.220 
24 

0.157 
11 

2.511 
148 

0.157 
131 

0.104 
151 

1.504 
125 

0.320 
22 

0.109 
28 

1.330 
139 

0.301 
39 

0.106 
358 

1.854 
297 

0.038 
338 

0.026 
292 

0.802 
179 

0.187 
178 

0.027 
138 

0.818 
206 

0.811 
28.3 

0.073 
2:% 

L380 
157 

0.145 
162 

0.026 
U4 

0.656 
207 

0.281 

77 

0.058 
50 

1 
1 

^1 


M,« 


0.012 
57 

0.007 
146 


0.030 
121 

0.008 
70 

0.006 
808 

0.020 
166 

0.016 
104 

0.016 
119 

0.025 
829 

0.014 
180 

0.020 
846 


M,o 


0.020 
106 


0.018 
187 


0.027 
178 


0.020 
850 

0.021 
287 


0.039 
97 

0.044 
83 

0.052 
152 

0.108 
162 

0.029 
150 

0.060 
150 

0.076 
272 


0.032 
203 


1.172 
209.6 

2.065 
228.5 

9.897 
825.2 

4.886 
828.6 

4.489 
885.4 

1.661 
217.5 

1.140 
274.8 

8.649 
828.6 

2.158 
281.1 

2.219 
217.6 

2.866 

48.6 

0.474 
191.2 

1.878 
228.9 

L220 
248.4 

1.152 
292.1 

2.878 
217.4 

8.219 
209.6 

2.854 
228.8 

0.565 
260.8 

0.224 
124.5 

1.058 
87.0 

0.814 
184.7 

1.981 
104.2 

1.660 
279.2 

5.928 
86.7 

1.701 
276.6 

1.696 
330.7 

2.971 
8.6 

2.217 
105.6 

8.591 
2.8 

8.228 

7.7 

0.554 
235.4 

L566 
154.8 

2.803 
228.4 

8.474 
94.4 

3.109 
80.8 


M4 
M40 


0.000 

48 

0.U6 
25 

0.119 
146 

a064 
76 

0.066 
164 

0.179 
120 

0.066 
65 

0.096 
211 

0.067 
882 

0.026 


•I 


0.868 

7 

0.028 
804 

0.074 
858 

0.089 
244 

0.188 
140 

0.123 

296 

0.058 
287 

0.082 
295 

0.086 
235 

0.002 
128 

0.171 
90 

0.078 
90 

0.016 
197 

0.007 
147 

0.218 
858 

0.026 
186 

0.066 
82 

0.100 
817 

0.181 
290 

0.018 
140 

0.088 
97 

0.042 
150 

a048 
98 

0.048 
809 

0.281 
99 

0.700 
881 


M« 
M.O 


0.020 
844 

0.014 
72 

0.092 
178 

0.042 
71 

a  189 
262 

0.011 
127 

0.040 
189 

0.210 
84 

0.076 
88 

0.054 
858 

0.112 
206 

0.008 
225 

0.080 
54 

0.016 
191 

0.026 
278 

0. 


805 

0.021 
286 

0.082 
8 

0.011 
180 

0.004 
29 

0.005 
166 

0.018 


0.017 
813 

0.004 
107 

0.041 
276 

0.010 
112 

0.012 
842 

0.084 
106 

0.083 
288 

0.002 
94 

0.082 
289 

0.018 
266 

0.012 
109 

0.012 
245 


N, 


0.282 
195 

0.468 
205 

2.072 
295 

0.957 
292 

1.017 
804 

0.866 
200 

0.962 
248 

0.744 


0.496 
2U 

0.608 
201 

0.888 
28 

0.098 
171 


0.241 
206 

0.269 
226 

0.175 


0.688 
200 

0.677 
190 

0.585 
218 

0.128 
282 

0.068 
111 

0.101 
151 

0.841 
149 

0.491 
66 

0.859 
248 

L297 
54 

0.408 
257 

0.868 
304 

0.586 
846 

0.471 
75 

0.758 
885 

0.676 
842 

0.179 
178 

0.286 
145 

0.603 
221 

ai84 

74 

a40i 

2 


Oi 


a229 

77 

0.156 
88 

0.861 
109 

0.845 
109 

0.866 

120 

0.164 
124 

0.179 
187 

0.196 
150 

0.161 
104 

0.172 

98 

o.2sa 

208 

a  172 

906 

0.121 
291 

0.188 

143 

0.156 
169 

0.217 
126 

0.245 
120 

0.252 
129 

0.294 
273 

O.SSS 
812 

0.858 
86 

0.448 
211 

0.587 
847 

0.S28 


0.135 
344 

0.G97 
79 

0.766 
88 

0.784  ! 
114 

1.454  , 
127 

0.906 
110 

0.897 
122 

0.760 
247 

0.621 
161 

0.648 
187 

0.948 


0.462] 
149 


FOE  WHICH  FULL  PREDICTIONS  ABE  GIVEN. 


45' 


No. 

?:«. 

^- 

%o 

J:- 

2° 

'A" 

M84 
M84O 

8a 
8ao 

Ssa 

Saao 

Length  of  terles  analysed. 

1 
2 

0.068 
86 

0.102 
63 

0.168 
129 

0.046 
61 

0.019 
61 

0.062 
96 

0.480 
254 

0.454 
258 

1.688 
4 

0.046 
197 

0.154 
200 

0.461 
810 

0.060 
154 

0.047 
179 

0.200 
268 

0.160 
262 

0.U6 
93 

0.071 
217 

0.168 
146 

0.160 
126 

Hourly  Ordinate  for  286  days  befflnninflr 

May  10. 1880.* 

0.062 
196 

0.091 
86 

Hourly  Ordlnates  for  5  years,  laM,  1862, 
1860, 1861,  and  1895-96.t 

Hourly  Ordlnaten  for  8  years  beirinntng 

April  30.  1804.t 

0.188 
182 

0.066 
88 

0.684 
0 

0.040 
0 

0.021 
206 

0.215 
802 

0.200 
178 

0.016 
181 

Hourly  Ordlnates  for  1  year  beginning 
Aug.  1, 1864.* 

0.148 
187 

0.067 
126 

0.707 
14 

0.042 
14 

0.026 
840 

0.211 
806 

0.094 
116 

0.061 
99 

Hourly  Ordlnates  for  1  calendar  year, 
1869.* 

0.009 
116 

0.047 
116 

0.884 
287 

0.028 
287 

0.012 
288 

0.078 
199 

0.060 
204 

0.144 
168 

0.067 
146 

Hourly  Ordlnates  for  1  year  beginning 
Apr.  1, 1892.* 

0.078 
114 

0.214 
288 

0.046 
263 

0.241 
158 

0.120 
90 

Hourly  Ordlnates  for  2  years,  beginninir 

Noy.  1, 1882,  and  May  12, 1899.* 

Hourly  Ordlnates  for  2  years,  beginning 
July  1, 1891.  and  Jan.  1. 1894.* 

8 
9 

0.091 
184 

0.106 
104 

0.081 
108 

0.644 
852 

0.418 
267 

0.068 
806 

0.068 
'  217 

0.112 
812 

0.093 
241 

0.158 

no 

0.246 
127 

0.118 
111 

0.178 
47 

0.078 
188 

0.026 
186 

Hourly  Ordlnates  for  3  calendar  years, 
1876, 1877,  and  1878.* 

10 
U 

0.106 
106 

0.096 
209 

0.082 
110 

0.426 
246 

0.315 
88 

0.068 
226 

0.120 
171 

0.096 
199 

0.147 
22 

0.099 
66 

0.264 
143 

0.417 
146 

0.101 

68 

0.842 
826 

Hourly  Ordlnates  for  8  calendar  years, 
1876  to  1881. 1887,  and  1888.* 

0.019 
88 

Hourly  Ordlnates  for  2  calendar  years, 
1901  and  1902.* 

12 

0.076 
284 

0.088 
267 

0.084 
217 

0.006 
217 

0.008 
208 

0.008 

97 

0.022 
181 

0.801 
129 

0.060 
66 

Hourly  Ordlnates  for  1  year  beginning 
Jan.  1,1907.* 

18 
14 
15 
16 

0.067 
278 

0.064 
114 

0.068 
182 

0.111 
126 

0.024 
801 

0.044 
180 

0.087 
204 

0.049 
122 

0.201 
272 

0.227 
269 

0.099 
844 

0.407 
246 

0.012 
272 

0.0S2 
226 

0.064 
228 

0.034 
288 

0.128 
'198 

0.088 
201 

0.272 

128 

0.820 
126 

0.802 
173 

0.244 
141 

0.194 
168 

0.106 
161 

0.027 
94 

0.806 
70 

fiAnrly  Ordin^tes  for  1  calendar  year. 

1899.* 

Hourly  Ordlnates  for  2  calendar  years, 
1865  and  1877.* 

Hourly  Ordlnates  from  7  a.  m.  to  6  p.  m. 
for  2  calendar  years,  1887  and  1890.* 

Hourly  Ordlnates  for  2  calendar  years, 
1869  and  1903.* 

0.024 
246 

0.017 
280 

0.068 
246 

17 
18 
19 
20 
21 

0.118 
114 

0.110 
126 

0.091 
273 

0.129 
819 

0.067 
149 

0.060 
122 

0.066 
133 

0.068 
271 

0.066 
841 

0.102 
61 

0.686 
235 

0.609 
258 

0.172 
280 

0.043 
134 

0.674 
94 

0.118 
200 

0.117 
210 

0.024 
285 

0.010 
113 

0.012 
129 

0.064 
168 

0.217 
124 

0.406 
186 

0.877 
216 

0.628 
170 

0.010 
81 

0.108 
26 

0.806 
207 

0.076 
86 

0.882 
44 

0.048 
138 

Hourly  Ordlnates  for  1  year  beginning 
Oct.  6. 1889.* 

0.062 
273 

Hourly  Ordlnates  for  1  year  beginning 
Jan.  1. 1899.* 

Hourly  Ordlnates  for  1  year  beginning 
May  1. 1867.* 

Hourly  Ordlnates  for  1  calendar  year, 
1862.* 

0.068 
83 

0.018 
40 

0.047 
102 

Hourly  Ordlnates  for  1  year  beginning 
Aug.  1, 1906.n 

22 
28 

0.128 
20 

0.176 
80 

0.066 
124 

0.114 
828 

0.167 
266 

0.802 
184 

0.067 
162 

0.095 
71 

0.889 
821 

0.166 
92 

0.166 
886 

0.018 
87 

Hourly  Ordlnates  interpolated  from  High 
and  Low  Waters  for  1  calendar  year, 
1898.* 

Hourly  Ordlnates  for  1  year  beginning 
Sept.  1, 1882.* 

0.086 
260 

0.014 

118 

0.046 
74 

24 
26 

0.161 
822 

0.123 
842 

0.064 
264 

0.032 
86 

0.466 
300 

1.666 
144 

0.034 
269 

0.185 
83 

0.069 
252 

0.151 
59 

0.161 
861 

0.600 
172 

0.091 
228 

0.296 
136 

Hourly  Ordlnates  for  1  year  beginning 
Feb.  1.1892.* 

••f»««*« 

0.0S8 
281 

Hourly  Ordlnates  for  1  calendar  year, 
1882.* 

26 

0.860 
94 

0.186 
71 

0.697 
275 

0.041 
275 

0.024 
282 

0.025 
245 

0.079 
260 

0.021 
184 

0.281 
189 

0.114 
280 

Hourly  Ordlnates  for  3  calendar  years, 
1869-1871.* 

27 

0.S88 
104 

0.124 
83 

0.382 
835 

0.023 
835 

0.070 
307 

0.089 
87 

0«398 
166 

0.184 
221 

Hourly  Ordlnates  for  4  calendar  vears. 

1863, 1864, 1865,  and  1870.* 

Hourly  Ordlnates  for  2  calendar  years, 
1874  and  1875.* 

28 

0.374 
126 

0.129 
HI 

0.767 
89 

0.045 
89 

0.060 
14 

0.022 
129 

0.170 
822 

0.054 
840 

0.244 
284 

0.267 

161 

29 

0.800 
147 

0.287 
119 

0.546 
130 

0.032 
180 

0.082 
166 

0.081 
353 

0.094 
84 

0.067 
813 

0.270 
288 

0.131 
225 

Hourly  Ordlnates  for  8  calendar  years, 
1874-1876.* 

.30 

0.460 
124 

0.157 
98 

1.145 
34 

0.068 
84 

0.085 
321 

0.142 
843 

0.261 
284 

0.055 
336 

Hourly  Ordlnates  for  1  year  beginning 
June  27, 1893.* 

81 

0.444 
134 

0.161 
112 

1.077 
41 

0.064 
41 

0.067 
322 

0.128 
850 

0.335 
196 

0.176 
112 

Hourly  Ordlnates  for  1  year  beginning 
Sept  1, 1885.* 

82 

0.448 
297 

0.160 
228 

0.121 
838 

0.007 
888 

0.035 
186 

Hourly  Ordlnates  for  58  davs  in  1891.  29 

days  in  1898.  and  58  days  in  1899.* 

83 
84 

0.298 
176 

0.271 
206 

0.127 
142 

0.125 
177 

0.731 
186 

1.221 
256 

0.046 
146 

0.09R 
222 

0.341 
190 

0.100 
118 

Hourly  Ordlnates  for  1  calendar  year. 

1893.* 

0.072 
256 

0.020 
241 

0.067 
201 

Hourly  Ordlnates  for  3  months.  Mar., 

Apr.,  and  May,  1891.^ 

High  and  Low  Waters  for  2  months, 
Sept.  and  Oct.,  1888.* 

Hlfifh  and  Low  Waters  for  1  calendar 

86 
86 

0.440 
166 

0.217 
207 

0.184 
110 

0.090 
120 

0.682 
157 

1.082 

77 

0.081 
154 

0.061 
76 

0.086 

77 

0.078 
6 

0.086 
161 

0.465 
18 

1.518 
128 

0.478 
73 

year,  1893.* 
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TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 


87 
38 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


Station. 


Axnoy  (Inner  Harbor),  China 

Hongkong,  China 

Singapore,  Malay  Peninsula 

Batavia  (Tandjong  Priok),  Java 

Manila  (Paslg  River  Entr.),  Philippine  Islands 

Honolulu  (Oahu  Island),  Hawaiian  Islands 

Apia  (Upolu  Island),  Samoan  Islands 

Wellington,  New  Zealand 

Auckland,  New  Zealand 

Sydney  (Fort  Denison),  New  South  Wales 

Melbourne  ( WilUamstown),  Victoria 

Port  Adelaide,  South  Australia 


Rangoon,  Burma 

Calcutta  ( Kidderpore) ,  India. . . . 

Madras,  India 

Colombo  (Ceylon),  India 

Bombay  (Apollo  Bandar),  India. 

Karachi,  India 

Aden,  Arabia 

Cape  Town  (Table  Bay),  Africa  . 

Lisbon  (Arsenal),  Portugal 

Rochelle,  France 


Brest,  France 

Hayre,  France 

Edinburgh  (Leith),  Scotland 

Hull  (Humber  River),' England 

Sheemess  (Thames  River  Entrance),  England . . . 

London  (London  Bridge) ,  England 

Dover,  England 

Liverpool,  England 

Greenock  (Firth  of  Clyde),  Scotland 

Kingstown  (Dublin  Bay),  Ireland 

Queenstown  (Haulbowline  Island),  Ireland 

Hamburg,  (Jennany 


K,o 


0.868 
274 

1.190 
296 

0.949 
100 

0.867 
143 

0.974 
820 

0.475 
72 

0.093 
254 

0.065 
81 

0.241 
167 

0.419 
129 

0.294 
132 

0.830 
52 

0.675 
85 

0.892 
54 

0.292 
342 

0.238 
83 

1.898 
45 

1.294 
46 

1.803 
35 

0.178 
127 

0.209 
89 

0.205 
72 

0.207 
69 

0.297 
119 

0.816 
204 

0.660 
282 

0.377 
14 

0.300 
41 

0.140 
48 

0.855 
191 

0.193 
224 


0.062 
160 

0.334 
160 


K,o 


0.864 
61 

0.147 
280 

0.318 
346 

0.073 
268 

0.069 
325 

0.043 
97 

0.081 
181 

0.060 
339 

0.171 
265 

0.102 
268 

0.028 
172 

0.465 
178 

0.616 
169 

0.447 
94 

0.117 
277 

0.108 
90 

0.405 
354 

0.278 
319 

0.200 
239 

0.245 
90 

0.441 
83 

0.589 
126 

0.712 
137 

0.846 
331 

0.345 
88 

0.636 
228 

0.470 
47 

0.450 
101 

0.568 
28 

0.936 
1 

0.284 
27 

0.280 
351 

0.500 
174 

0.171 
222 


0.111 
30 

0.083 

274 

0.197 
810 

0.027 
110 

0.019 
320 

0.015 
102 

0.076 
189 

0.084 
71 

0.144 
209 

0.065 
287 

0.013 

74 

0.120 
140 

0.466 
147 

0.206 
71 

0.041 
300 

0.027 
51 

0.080 
806 

0.080 
297 

0.042 
228 

0.072 
47 

0.154 
61 

0.126 
HI 

0.244 
96 

0.601 
802 

0.167 
70 

0.890 
198 

0.847 
6 

0.605 
92 

0.377 
854 

0.529 
329 

0.259 
816 

0.221 
820 

0.816 
137 

0.078 
148 


Ml 

"V 


M,o 


0.060 
100 


0.046 
188 

0.026 
306 


M, 

MjO 


0.007 
106 

0.011 
144 


0.020 
16 

0.029 
86 

0.026 
107 

0.013 
337 

0.010 
327 

0.068 

47 

0.044 
43 

0.060 
32 

0.011 
66 


0.023 
109 

0.007 
166 


0.081 
300 


0.015 
24 

0.021 
79 


6.125 
1.2 

1.438 
266.5 

2.602 
800.0 

0.174 
850 

0.665 
805.1 

0.523 
109.4 

1.255 
186.0 

L508 
187 

3.782 
204.8 

1.636 
254.0 

0.806 
69.4 

1.700 
120.0 

5.793 
131.8 

3.634 
57.6 

1.087 
250.2 

0.579 
49.9 

4.038 
830.3 

2.587 
293.7 

1.568 
226.3 

1.596 
44.5 

4.199 
6L1 

5.719 
93.0 

6.768 
99.2 

8.745 
285.5 

5.988 
48.5 

7.561 
175.8 

6.297 
0.5 

8.813 
55.0 

7.208 
386.1 

9.975 
820.7 

4.357 
837.0 

4.166 
812.0 

4.486 
133.3 

2.787 
145.2 


"% 


M40 


0.042 
92 

0.076 
322 

0.053 
264 


He 
M«o 


0.018 
352 

0.001 
28 


0.045 
832 

0.200 
74 


0.021 
49 

0.020 
174 

0.432 
170 

0.740 
37 

0.007 
196 

0.016 
170 

0.180 
329 

0.028 
7 

0.006 
813 

0.039 
96 

0.252 
196 

0.804 
2 

0.182 
85 

0.786 
85 

0.281 
178 

0.845 
258 

0.296 
44 

0.821 
20 

0.740 
229 

0.601 
211 

0.846 
44 

0.109 
354 

0.199 
210 

0.492 
212 


0.010 
259 

0.220 
86 

0.154 
822 

0.008 
157 

0.004 
27 

0.010 
86 

0.048 
206 

0.005 
342 

0.013 
296 

0.035 
284 

0.088 
316 

0.116 
325 

0.574 
801 

0.248 
2«4 

0.164 
211 

0.199 
60 


0.173 
102 

0.196 
831 


0.043 
188 

0.069 
154 


la' 


N*o 


0.014 
140 

0.085 
48 


0.006 
285 

0.002 
69 


0.015 
135  ' 

0.100 
67 


Oi 
OiO 


0.776 
382 

0.280 
255 

0.452 
272 

0.069 
314 

0.126 
291 

0.066 
98 

0.306 
166 

0.853 
104 

0.760 
174 

0.324 
250 

0.093 
65 

0.090 
246 

1.055 
116 

0.669 
44 

0.287 
242 

0.073 
84  I 

0.996 
314 

0.605 
277 

0.431 
221.1 

0.344  , 
22 

L060 

^\ 
1.168  , 
70 

L388 
80 

L703  I 
262 

1.152 
27 

1.254 
164 

L046 
337 

1.467 
25 

1.853 
320 

1.908 
300 

0.707 
809 

0.794 
290 

0.882 
113 

0.480 
143 


0.639 
262 

0.904 
246 

a948 
53 

0.443 
120 

0.928 
279 

0.260 
60 

0.070 
24S 

0.099 
36 

0.071 
121 

0.337 

86 

0.216 
95 

0.520 
82 

0.289 
27 

0.206 
21 

0.096 
327 

0.094 
62 

0.660 

48 

a654 
47 

0.657 
87 

0.058 
243  I 

0.217 
809 

0.234 
S24 

0.222 
824 

0.161 
7 

0.628 
70 

0.433 
U9 

0.451 
198 

0.400 
220 

0.188 
186 

0.371 
88 

0.241 
54 


0.139 
37 

0.242 
350 


On  the  first  line  for  each  station  the  amplitudes  (H)  are  given  in  feet,  and  on  the  second  line  the  epochs  (<c)  In  degrees. 
British  system  has  been  adopted  throughout  this  table. 
*  United  States  Coast  and  Geodetic  Survey, 
t  Tidal  and  Current  Survey  of  Canada. 
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Na 


87 
88 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 
60 
51 
62 
58 
54 
65 
66 
67 
68 
60 
60 
61 
62 
68 
64 
66 
66 
67 
68 
69 
70 


ll" 


0.287 
-    272 

0.884 
288 

0.291 
98 

0.254 
142 

0.804 
817 

0.187 
66 

0.090 
252 

0.028 
67 

0.079 
169 

0.189 
129 

0.097 
129 

0.215 
56 


0.164 
56 

0.141 
44 

0.094 
845 

0.072 
26 

0.408 
44 

0.886 
46 

0.398 
81 

0.018 
114 

0.069 
89 

0.078 
66 

0.072 
60 

0.089 
103 

0.104 
204 

0.185 
282 

0.185 
860 

0.100 
18 

0.060 
21 

0.128 
182 

0.063 
187 


I 


0.020 
160 

0.110 
160 


a;o 


0.040 
51 


0.042 
77 

0.070 
81 

0.027 
41 

0.029 
858 

0.008 
106 

0.032 
88 

0.W7 
49 

0.181 
60 

0.148 
38 

0.010 
800 

0.042 
265 

0.076 
275 

0.086 
278 

0.029 
344 

0.121 
4 

0.084 
38 

0.067 
283 


0.040 
327 


0.027 
835 

0.047 
279 


k" 


1.888 
67 

0.664 
291 

1.067 
848 

0.181 
294 

0.222 
838 

0.165 
109 

0.289 
181 

0.069 
325 

0.626 
265 

0.375 
268 

0.108 
164 

1.680 
181 

2.098 
170 

1.602 
100 

0.488 
280 

0.391 
95 

1.606 
4 

0.952 
823 

0.684 
246 

0.672 
88 

1.620 
83 

2.029 
126 

2.471 
139 

2.888 
333 

2.004 
88 

2.338 
228 

1.750 
66 

1.640 
110 

2.070 
28 

3.161 
6 

1.036 
42 

1.080 
356 

1.399 
177 

0.626 
222 


T, 


0.079 
65 

0.085 
281 


0.013 
388 


0.087 
265 


0.006 
161 

0.110 
165 

0.268 
161 

0.139 
149 

0.044 
299 

0.084 
54 

0.168 
15 

0.080 
387 

0.062 
240 


0.096 
83 

0.119 
12P 

0.129 
128 

0.184 
323 


0.138 
228 


0.235 
327 


I    0.083 
177 

0.037 
222 


\ 
V 


0.021 
127 

0.005 
821 


0.026 
233 


0.253 
170 

0.089 
93 

0.022 
267 

0.024 
44 

0.028 
210 

0.042 
280 

0.027 
198 


0.053 
200 


0.228 
330 


0.031 
154 

0.019 
181 


0.071 
238 

0.051 
97 

0.032 
205 

0.016 
272 


0.091 
144 


0.530 
290 

0.S87 
187 

0.046 
181 

0.017 
104 

0.200 
805 

0.061 
268 

0.075 
193 


0.099 
19 

0.164 
92 

0.246 
89 

0.348 
820 

0.143 
9 

0.338 
273 


0.340 
159 

0.407 
66 

0.265 
33 

0.105 
272 

0.108 
25 

0.106 
208 

0.467 
226 


yt'- 


0.151 
836 

0.061 
212 

0.058 
226 

0.016 
343 

0.024 
292 

0.013 
138 


MS4 

MS40 


0.067 
301 


0.068 
108 

0.147 
178 


i  Japanese  Government. 
Proc.  Roy.  Soc.  188.5.  1889,  or  1902. 
R.  W.  Chapman  and  Captain  Inglis. 
Beporta  of  the  Survey  of  India. 


0.018 
66 

0.060 
76 

0.854 
111 

0.227 
22 

0.074 
259 

0.018 
41 

0.187 
811 

0.140 
278 

0.098 
227 

0.067 
25 

0.205 
48 

0.148 
81 

0.861 
57 

0.462 
288 

0.223 
30 

0.408 
161 

0.203 
340 

0.465 
43 

0.390 
290 

0.529 
286 

0.187 
312 

0.223 
277 

0.205 
105 

0.140 
205 


0.090 
99 

0.404 
212 

0.673 
80 

0.006 
254 

0.009 
253 

0.138 
30 

0.081 
320 

0.017 
157 


0.196 
228 

0.513 

*       88 

0.264 
107 

0.407 
170 


0.450 
290 

0.406 
258 


0.123 
254 


Sa 
8ao 


0.460 
234 

0.306 
209 


0.886 
152 

0.215 
197 


0.241 
54 

0.857 

88 

0.098 
16 


0.805 
126 

1.314 
147 

2.858 
156 

0.392 
216 

0.313 
308 

0.107 
849 

0.180 
68 

0.881 
356 

0.124 
266 


0.401 
.  257 

0.203 
229 

0.311 
218 

0.177 
220 


0.209 
196 

0.124 
112 


0.862 
238 

0.485 
240 


0.229 
227 


Bsa 
BaaP 


0.190 
94 

0.312 
284 


0.065 
42 

0.090 
88 


0.085 
240 

0.185 
266 

0.008 
97 


0.225 

88 

0.164 
837 

0.934 
830 

0.321 
126 

0.133 
111 

0.136 
204 

0.152 
149 

0.127 
181 

0.111 
76 


0.080 
123 

0.086 
154 

0.148 
151 

0.082 
113 


0.046 
155 

0.131 
197 


0.142 
189 

0.058 
183 


0.020 
94 


Length  of  series  analyzed. 


High  and  Low  Waters  for  2  months,  Jan. 
and  Feb.,  1892.* 

Houriy  Ordinates  for  2  calendar  years, 
1883  and  1889.S 

Hourly  Ordinates  for  1  year  beginning 
Oct.  1, 1882.  S 

Hourly  Ordinates  for  7  years,  1887-1888, 
1890-1891, 1891-1892,  and  1901  to  1904.  §S 

Hourly  Ordinates  for  2  years  beginning 
Feb.  12, 1901,  and  Sept.  25. 1902.* 

Hourly  Ordinates  for  1  year  beginning 
June  17, 1891.* 

From  the  German  Tide  Tables  for  1903. 

Hourly  Ordinates  for  1  calendar  year, 
1894.* 

High  and  Low  Waters  for  2  calendar 
years.  1896*  and  1900.  ff 

High  and  Low  Waters  for  1  year,  1888.  ft 

High  and  Low  Waters  for  1  month,  May, 
1894.* 

Hourly  Ordinates  for  2  years  beginning 
Mar.  1. 1889,  and  Jan.  1, 1893.  | 

Hourly  Ordinates  for  16  years,  1880-1894, 
and  1900.  f 

Hourly  Ordinates  for  15  years,  1881-1894, 
and  1900.  H 

Hourly  Ordinates  for  11  years.  1880-1889, 
and  1900. 1 

Hourly  Ordinates  for  6  years  beginning 
Feb.  1,1884.1 

Hourly  Ordinates  for  18  years,  1878-1894, 
and  1900.  tl 

Hourly  Ordinates  for  28  years,  1868-1894, 
and  1900.  H 

Hourly  Ordinates  for  17  years,  1879-1894, 
and  1900. 1 

Hourly  Ordinates  for  1  calendar  year, 
1888.* 

Hourly  Ordinates  for  January.  1807.* 

From  Annales  Hydrographiques,  Paris, 
1901. 

Hourly  Ordinates  for  2  calendar  years, 
1878  and  1875.** 

Hourly  Ordinates  for  1  calendar  year, 
1895.** 

Hourly  Ordinates  for  15  days  beginning 
May  1, 1891.* 

Hourly  Ordinates  for  29  days  beginning 
May  9, 1864.  * 

Hourly  Ordinates  for  1  year  beginning 
Dec.  21, 1843.* 

Inferred  from  constants  for  Sheemess 
and  British  Tide  Tables  for  1894. 

Hourly  Ordinates  for  8  calendar  years, 
1888. 1884,  and  1885.  i 

Hourly  Ordinates  for  7  years,  1857-1860, 
and  1866-1870.  S 

High  and  Low  Waters  for  1  calendar 
year,  1807.* 

Devised  from  British  Tide  Tables  for 
1894. 

Hourly  Ordinates  for  162.5  days  begin- 
ning May  23, 1904.  * 

Hourly  Ordinates  for  29  days  beginning 
Aug.  1, 1901. 


**  Service  H vdrographique  de  la  Marine,  France, 
ft  The  Admiralty,  London,  England.       ^ 
If  J.  P.  VanderStok. 
n  Brazilian  Government. 
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TABLE  6.— ANNUAL  VARIATION  IN  MEAN  SEA  LEVEL 


i 


1 

2 
8 
4 

5 

6 

7 

8 

9 

10 

11 
12 
18 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

28 
27 
28 
29 
90 

81 
82 
83 
84 
86 

86 
87 
88 
89 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
60 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 


Station. 


St.  Johns,  Newfoundland 

Halifax,  Nova  Scotia 

St  John,  New  Brunswick 

Portland,  Me 

Boston,  Mass 


Newport,  R.  I 

New  London,  Ck>nn 
Willets  Point,  N.  Y. 
New  York,  N.Y.... 
Sandy  Hook,  N.  J  . . 


Philadelphia,  Pa 

Baltimore,  Md 

Washlngrton,  D.  C 

Old  Point  Comfort,  Va 
Wilmington,  N.  G 


Charleston,  S.  C 

Savannah  Entrance,  Qa. 

Fernandlna,  Fla 

Kev  West^Fla 

Qafveston,  Tex 


Rio  de  Janeiro,  Brazil 

Buenos  Aires,  Argentina 

Cape  Horn,  South  America — 

Valparaiso,  Chile 

Panama,  Panama  Canal  Zone. 


San  Diego,  Cal 

San  Francisco  Entrance,  Cal 

Astoria,  Oreg 

Port  Townsend,  Wash 

Sitka,  Alaska 


Kodiak  (St.  Paul  Harbor),  Alaska, 

St.  Michael,  Alaska 

Yokohama,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance,  China 


Shanghai,  China : — 

Amoy,  China 

Hongkong,  China 

Singapore,  Malay  Peninsula 
Batavia,  Java 


Manila,  Philippine  Islands.. 
Honolulu,  Hawaiian  Islands . 

Apia,  Samoa  Islands , 

Wellington.  New  Zealand. . . 
Auckland,  New  Zealand 


Sydney,  New  South  Wales 

Melbourne,  Victoria 

Port  Adelaide.  South  Australia 

Rangoon,  India 

Calcutta,  India 


Madras,  India 

Colombo,  Cevlon,  India. 

Bombay,  India 

Karachi,  India 

Aden,  Arabia 


Cape  Town,  Africa 
Lisbon,  Portugal . . 
Rochelle,  France.. 

Brest,  France 

Havre,  France 


Edinburgh  (Leith),  Scotland 

Hull,  England 

SheemesB,  England 

London,  England 

Dover,  England 


January. 


feet. 
+0.3 
+0.1 
-0.1 
0.0 
-0.1 

0.0 
-0.2 

0.0 
-0.4 
-0.3 

-0.6 
-0.5 
-0.1 
-0.2 
-0.1 

-0.4 
-0.8 
+0.8 
+0.1 
-0.6 

0.0 
+0.2 
-0.2 
+0.1 
-0.1 

0.0 
+0.1 
+0.4 
+0.4 
+0.2 

0.0 

■■"6.' 6' 


-1.6 


+0.2 
+0.4 


-0.8 
-0.1 


0.0 
-0.2 

0.0 
-0.2 
+0.1 
-0,8 
-L8 

+0.3 
+0.2 
+0.2 
0.0 
+0.1 

0.0 


+0.4 
+0.2 
+0.2 

+0.1 


0.0 
0.0 


Liverpool,  England . . 
Greenock,  Scotland . . 
Kingstown,  Ireland . . 
Queenstown,  Ireland. 
Hamburg,  Germany. . 


+0.4 
+0.4 


16 


fed. 
+0.8 
0.0 
-0.2 
-0.1 
-0.1 

-0.1 
-0.8 
-0.1 
-0.4 
-0.8 

-0.4 
-0.6 
-0.2 
-0.8 
-0.2 

-0.5 
-0.3 
+0.2 
0.0 
-0.6 

0.0 
+0.8 
-0.2 
+0.2 
-0.4 

0.0 

0.0 

+0.3 

+0.4 

+0.2 

-0.1 


-1.9 


+0.1 
+0.8 


-0.4 
-0.1 


0.0 
0.0 

0.0 
-0.2 

0.0 
-1.1 
-1.8 

+0.1 
+0.2 
+0.2 
-0.1 
+0.2 

0.0 


+0.3 
+0.1 
+0.1 

0.0 


0.0 
0.0 


February. 


feeL 
+0.2 
-0.2 
-0.2 
-0.1 
-0.2 

-0.1 
-0.8 
-0.1 
-0.4 
-0.8 

-6.2 
-0.6 
-0.8 
-0.8 
-0.8 

-0.5 
-0.3 
+0.1 
-0.1 
-0.6 

0.0 
+0.4 
-0.1 
+0.2 
-0.6 

0.0 
-0.1 
+0.1 
+0.4 
+0.8 

-0.3 

■*-6.*i 


-2.0 


-0.1 
+0.2 


-0.4 
-0.1 


0.0 
+0.2 

0.0 
-0.3 
-0.1 
-1.2 
-1.8 

-0.2 
+0.2 
+0.2 
-0.1 
+0.2 

0.0 


+0.2 

0.0 

-0.1 

-0.1 


+0.8 
+0.8 


+0.1 


+0.1 


-0.1 
-0.1 


+0.1 
+0.2 


0.0 


16 


feeL 
+0.1 
-0.2 
-0.2 
-0.2 
-0.2 

-0.2 
-0.3 
-0.1 
-0.3 
-0.8 

-0.1 
-0.6 
-0.4 
-0.4 
-0.8 

-0.6 
-0.2 
-0.2 
-0.2 
-0.6 

0.0 
+0.6 
-0.1 
+0.2 
-0.8 

-0.1 
-0.2 
0.0 
+0.8 
+0.3 

-0.4 
■*-6."2 


-1.8 


-0.2 
0.0 


-0.4 
-0.2 


+0.1 
+0.3 

+0.1 
-0.3 
-0.3 
-1.2 
-1.8 

-0.4 
+0.2 
+0.2 
-0.2 
+0.2 

0.0 


+0.1 
-0.1 
-0.2 

-0.1 


March. 


feel. 

0.0 
-0.2 
-0.2 
-0.2 
-0.1 

-0.2 
-0.8 
-0.1 
-0.2 
-0.2 

-0.1 
-0.4 
-0.4 
-0.4 
-0.8 

-0.4 
-0.1 
-0.8 
-0.8 
-0.6 

-0.1 
+0.6 
-0.1 
+0.2 
-0.9 

-0.1 
-0.4 
-0.1 
+0.2 
+0.2 

-0.4 
"-6.'2 


-1.6 


-0.2 
-0.2 


-0.4 
-0.2 


+0.1 
+0.8 

+0.1 
-0.3 
-0.8 
-1.2 
-L8 

-0.5 
+0.2 
+0.1 
-0.1 
+0.3 

0.0 


-0.1 
-0.1 


0.0 
0.0 


-0.1 


0.0 
-0.2 
-0.3 

-0.2 


-0.2 
-0.2 


-0.2 
-0.1 


-0.1 


16 


feeL 

0.0 
-0.1 
-0.1 
-0.2 
-0.1 

-0.2 
-0.8 
-0.1 
-0.1 
-0.2 

-0.1 
-0.3 
-0.4 
-0.8 
-0.3 

-0.2 
0.0 
-0.6 
-0.3 
-0.3 

0.0 
+0.6 

0.0 
+0.1 
-0.9 

-0.2 
-0.6 
-0.2 
0.0 
+0.1 

-0.4 
"-6.'8 


-1.0 


-0.8 
-0.3 


-0.8 
-0.1 


+0.1 
+0.8 

+0.1 
-0.2 
-0.2 
-LI 
-L8 

-0.6 

+0.2 

0.0 

0.0 

+0.3 

0.0 


-0.1 
-0.2 
-0.4 

-0.2 


-0.2 
-0.2 


-0.8 
-0.3 


-0.1 


April. 


feeL 
-0.1 
-0.1 

0.0 
-0.2 

0.0 

-0.2 
-0.2 
-0.1 
0.0 
-0.1 

-0.1 
-0.2 
-0.3 
-0.2 
-0.8 


0.0 

0.0 

-0.7 

-0.3 

-0.2 


0.0 
+0.4 

0.0 
+0.1 
-0.7 

-0.2 
-0.6 
-0.2 
-0.1 
+0.1 

-0.8 


-0.3 


-0.6 


-0.8 
-0.6 


-0.2 
-0,1 


+0.1 
+0.8 

+0.1 
0.0 
-0.1 
-LO 
-L9 

-0.6 

+0.2 

0.0 

0.0] 

+0.8 

0.0 


-0.2 
-0.2 
-0.4 

-0.2 


-0.2 
0.2 


-0.4 
-0.4 


-0.2 


16 


feeL 
-0.2 

0.0 
+0.1 
-0.2 

0.0 

-0.1 
-0.1 

0.0 
+0.1 

0.0 

-0.2 
-0.1 
-0.1 
-0.1 
-0.2 

+0.2 
+0.1 
-0.7 
-0.8 
-0.1 

0.0 
+0.2 
+0.1 

0.0 
-0.6 

-0.8 
-0.6 
-0.1 
-0.2 
0.0 

-0.8 
"-6.'3 


-0.1 


-0.3 
-0.6 


-0.2 
-0.1 


+0.1 
+0.3 

+0.1 
+0.2 
0.0 
-0.8 
-L9 

-0.8 
+0.2 
-0.1 
+0.1 
+0.4 
• 

0.0 


-0.2 
-0.2 
-0.3 

-0.1 


-0.2 
-0.1 


-0.4 
-0.4 


-0.2 


May. 


feeL 
-0.2 
+0.1 
+0.2 
-0.2 
+0.1 

0.0 

0.0 

+0.1 

+0.2 

0.0 

-0.3 

+0.1 

0.0 

0.0 

-0.2 

+0.8 
+0.1 
-0.6 
-0.8 
-0.1 

0.0 
0.0 

+0.1 
0.0 

-0.8 

-0.8 
-0.4 
0.0 
-0.2 
-0.1 

-0.2 

-0.7 
-0.2 


+0.4 


-0.2 
-0.8 


-0.1 
-0.1 


+0.1 
+0.2 

+0.1 
+0.3 
+0.1 
-0.6 
-L8 

-0.2 
+0.1 
-0.1 
+0.2 
+0.4 

0.0 


-0.3 
-0.2 
-0.3 

-0.1 


-0.2 
0.0 


-0.4 
-0.6 


-0.2 


16 


feeL 
-0.2 
+0.1 
+0.2 
-0.1 
+0.1 

0.0 

+0.1 

+ai 
+a2 

+0.1 

-0.8 
+0.2 
+0.2 
+0.1 
-0.1 

+0.3 
+0.1 
-0.6 
-0.3 

-ai 

0.0 

-0.1 

+0.1 

0.0 

0.0 

-0.8 
-0.3 
0.0 
-0  2 
-0.2 

-0.1 
-0.6 

-ai 


+0.8 


-0,3 
-0.6 


0.0 
-0.2 


+0.1 
+0.2 

-^0.1 
-+0.4 
+0.2 
-0.8 
-1.6 

-0.1 
—0.1 
-0.1 
-+0.2 
-+0.8 

0.0 


-0.3 
-0.2 
-0.2 

-0.1 


-0.1 
+0.1 


-0.3 
—0.6 


—0.2 
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1 

June. 

July. 

August. 

September. 

October. 

• 

November. 

■ 

December. 

1 

16 

1 

16 

1 

16 

1 

16 

1 

16 

1 

16 

1 

16 

1 

2 
8 

4 
5 

feel. 
-0.2 
0.0 
+0.8 
-0.1 
+0.1 

fed, 
-0.2 

0.0 
+0.2 

0.0 
+0.1 

feet, 
-0.1 
-0.1 
+0.2 
0.0 
+0.1 

feeL 
-0.1 
-0.2 
+0.1 
+0.1 
0.0 

feet, 
-0.1 
-0.8 

0.0 
+0.1 

0.0 

feet. 
-0.1 
-0.3 
-0.1 

+a2 

0.0 

feeL 
-0.1 
-0.2 
-0.1 
+0.2 
0.0 

-0.1 

-0.1 

+0.2 

0.0 

feeL 

0.0 

0.0 

-0.1 

+0.2 

0.0 

feet. 

0.0 
+0.2 

0.0 
+0.2 
+0.1 

feeL 
+0.1 
+0.8 
0.0 
+0.1 
+0.1 

feet. 
+0.1 
+0.8 
+0.1 
+0.1 
0.0 

feet. 

+0.2 

+0.8 

0.0 

0.0 

0.0 

feet. 

+0.2 

+0.2 
0.0 
0.0 

-0.1 

6 
7 
8 
9 
10 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

+0.1 
+0.1 
0.0 
+0.2 
+0.2 

+0.1 
+0.2 
0.0 
+0.2 
+0.2 

+0.1 
+0.2 
-0.1 
+0.8 
+0.2 

+0.1 
+0.2 
-0.1 
+0.8 
+0.8 

+0.1 
+0.2 
-0.1 
+0.2 
+0.2 

+0.1 
+0.2 
-0.1 
+0.1 
+0.2 

+0.1 
+0.1 
-0.1 
0.0 
+0.1 

+0.1 

0.0 

0.0 

-0.1 

-0.1 

0.0 
-0.1 

0.0 
-0.8 
-0.2 

11 
12 
18 
14 
15 

-0.2 
+0.8 
+0.8 
+0.8 
-0.1 

-0.1 
+0.8 
+0.4 
+0.8 
0.0 

+0.1 
+0.4 
+0.4 
+0.4 
+0.1 

+0.8 
+0.4 
+0.8 
+0.4 
+0.1 

+0.6 
+0.4 
+0.2 
+0.3 
+0.2 

+0.7 
+0.4 
+0.1 
+0.2 
+0.2 

+0.7 
+0.4 
0.0 
+0.2 
+0.8 

+0.7 
+0.4 
0.0 
+0.1 
+0.8 

+0.6 
+0.8 
0.0 
+0.1 
+0.8 

+0.8 

+0.2 

0.0 

0.0 

+0.8 

0.0 

+0.1 

0.0 

0.0 

+0.2 

-0.8 

-0.1 

0.0 

0.0 

+0.2 

-0.4 
-0.2 
0.0 
-0.1 
+0.1 

-0.6 
-0.4 

0.0 
-0.2 

0.0 

16 
17 
18 
19 
20 

+0.2 
+0.1 
-0.2 
-0.8 
-0.1 

+0.1 
+0.1 
0.0 
-0.2 
-0.2 

0.0 
+0.1 
+0.2 
-0.2 
-0.1 

-0.1 
+0.1 
+0.4 
-0.1 
0.0 

-0.1 
+0.1 
+0.4 
-0.1 
+0.1 

0.0 
+0.2 
+0.4 

0.0 
+0.3 

+0.1 
+0.2 
+0.8 
+0.1 
+0.6 

+0.8 
+0.2 
+0.2 
+0.8 
+0.7 

+0.4 
+0.2 
+0.1 
+0.4 
+0.8 

+0.4 
+0.1 
+0.1 
+0.4 
+0.8 

+0.4 
0.0 
+0.1 
+0.4 
+0.6 

+0.2 
-0.1 
+0.2 
+0.4 
+0.4 

0.0 
-0.2 
+0.8 
+0.8 
+0.1 

-0.2 
-0.2 
+0.8 
+0.8 
-0.2 

21 
22 
23 
24 
25 

+0.1 
-0.8 
+0.1 
0.0 
+0.2 

+0.1 
-0.4 
+0.1 
0.0 
+0.8 

0.0 
-0.4 
+0.1 

0.0 
+0.8 

0.0 
-0.4 
+0.1 

0.0 
+0.8 

0.0 
-0.8 
+0.1 

0.0 
+0.8 

0.0 
-0.3 
+0.1 
-0.1 
+0.8 

0.0 
-0.2 
+0.1 
-0.2 
+0.8 

0.0 
-0.2 

0.0 
-0.2 
+0.4 

0.0 
-0.1 

0.0 
-0.2 
+0.4 

0.0 
-0.1 

0.0 
-0.2 
+0.5 

0.0 
-0.1 
-0.1 
-0.2 
+0.6 

0.0 
-0.1 
-0.1 
-0.1 
+0.6 

0.0 
0.0 

-0.1 
0.0 

+0.4 

0.0 
+0.1 
-0.2 
+0.1 
+0.2 

26 
27 
28 
29 
80 

-0.2 
-0.1 
+0.1 
-0.2 
-0.3 

-0.1 
+0.1 
0.0 
-0.2 
-0.8 

0.0 
+0.2 
-0.1 
-0.2 
-0.8 

+0.1 
+0.8 
-0.2 
-0.1 
-0.8 

+0.2 
+0.4 
-0.8 
-0.1 
-0.2 

+0.8 
+0.4 
-0.4 
-0.2 
-0.2 

+0.8 
+0.4 
-0.4 
-0.2 
-0.1 

+0.8 
+0.8 
-0.8 
-0.2 
0.0 

+0.2 
+0.2 
-0.2 
-0.2 
0.0 

+0.2 
+0.2 
0.0 
-0.1 
+0.1 

+0.1 
+0.2 
+0.2 
0.0 
+0.1 

0.0 
+0.2 
+0.4 
+0.1 
+0.1 

0.0 
+0.2 
+0.6 
+0.2 
+0.2 

0.0 
+0.2 
+0.6 
+0.8 
+0.2 

31 
32 
33 
84 

0.0 
-0.2 
-0.1 

0.0 

+0.1 

0.0 

0.0 

+0.5 

0.0 

0.0 

+0.7 

0.0 

0.0 

+0.7 
+0.1 

0.0 
+0.6 
+0.1 

+0.1 
+0.8 
+0.2 

+0.2 
-0.1 
+0.8 

+0.8 
-0.5 
+0.8 

+0.4 

+0.6 

+0.4 

+0.4 

+0.2 

+0.4 

+0.4 

+0.3 

+0.8 

+6.i 

85 

86 
87 
38 
89 
40 

41 
42 
48 
44 
46 

+1.0 

+1.0 

+L1 

+1.1 

+1.1 

+1.1 

+1.1 

+1.1 

+1.0 

+0.8 

+0.4 

0.0 

-0.6 

-1.1 

-0.8 
-0.8 

-0.8 
-0.1 

-0.4 
+0.1 

-0.4 
+0.8 

-0.8 
+0.8 

-0.2 
+0.8 

0.0 
+0.2 

+0.2 
+0.1 

+0.4 
+0.1 

+0.5 
0.0 

+0.6 
0.0 

+0.6 
+0.1 

+0.6 
+0.2 

+0.4 
+0.8 

0.0 
-0.2 

+0.1 
-0.1 

+0.2 
-0.1 

+0.2 
0.0 

+0.8 
0.0 

+0.4 
+0.1 

+0.4 
+0.2 

+0.4 
+0.3 

+0.4 
+0.8 

+0.8 
+0.8 

+0.2 
+0.8 

+0.1 
+0.2 

-0.1 
+0.1 

-0.2 
0.0 

+0.1 
+0.2 

+0.1 
+0.2 

+0.1 
+0.2 

0.0 
+0.1 

0.0 
+0.1 

-0.1 
0.0 

-0.1 
-0.1 

-0.1 
-0.2 

-0.1 
-0.8 

-0.2 
-0.4 

-0.2 
-0.6 

-0.1 
-0.6 

-0.1 
-0.4 

-0.1 
-0.8 

46 
47 
48 
49 
60 

+0.1 
+0.6 
+0.8 
+0.1 
-0.8 

0.0 
+0.4 
+0.4 
+0.4 
-0.1 

0.0 
+0.3 
+0.3 
+0.8 
+0.9 

0.0 
+0  2 
+0.8 
+1.1 
+1.8 

0.0 

0.0 

+0.2 

+  1;8 

+2.8 

-0.1 
-0.1 
+0.1 
+1.5 

+8.4 

-0.1 
-0.2 
0.0 
+1.6 
+8.6 

-0.1 
-0.2 
0.0 
+1.4 
+3.8 

-0.1 
-0.2 
-0.1 
+1.2 
+2.7 

-0.1 
-0.1 
-0.1 
+0.8 
+1.8 

-0.1 
0.0 
-0.2 
+0.6 
+0.9 

-0.1 
0.0 
-0.2 
+0.4 
-0.2 

0.0 

0.0 

-0.1 

+0.3 

-0.9 

0.0 
-0.1 

0.0 
+0.8 
-1.5 

61 
52 
53 
54 
55 

-0.1 
0.0 
.   0.0 
+0.8 
+0.2 

0.0 
-0.1 

0.0 
+0.8 
+0.1 

-0.1 
-0.2 

0.0 
+0.2 

0.0 

-0.1 
-0.3 
0.0 
+0.1 
-0.1 

-0.2 

-0.4 

0.0 

0.0 

-0.8 

-0.2 
-0.4 
-0.1 
-0.1 
-0.4 

-0.1 
-0.4 
-0.1 
-0.1 
-0.5 

0.0 
-0.3 
-0.2 
-0.2 
-0.6 

+0.2 
-0.2 
-0.2 
-0.1 
-0.5 

+0.4 
-0.1 
-0.2 
-0.1 
-0.8 

+0.6 
+0.1 
-0.1 
-0.1 
-0.2 

+0.7 

+0.2 

0.0 

0.0 

-0.1 

+0.7 

+0.2 

+0.1 

0.0 

0.0 

+0.6 

+0.2 

+0.2 

0.0 

0.0 

66 
57 
58 
59 
60 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.2 

-0.1 

0.0 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.1 

-0.8 
+0.1 
-0.1 

-0.3 
-0.1 
-0.1 

-0.4 
-0.1 
-0.1 

-0.3 

-0.1 

0.0 

-0.8 

-0.1 

0.0 

-0.2 
0.0 
0.0 

-0.1 
0.0 
0.0 

0.0 

0.0 

+0.1 

+0.1 
+0.1 
+0.2 

+0.8 
+0.2 
+0.8 

+0.4 
+0.2 
+0.4 

+0.4 
+0.3 
+0.4 

+0.6 
+0.3 
+0.4 

+0.5 
+0.3 
+0.4 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

0.0 

0.0 

+0.1 

+0.1 

+0.2 

+0.2 

+0.8 

+0.2 

+0.2 

-0.1 
+0.2 

0.0 
+0.2 

0.0 
+0.8 

0.0 
+0.2 

+0.1 
+0.2 

+0.1 
+0.1 

+0.1 
0.0 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
0.0 

+0.1 
0.0 

-0.8 
-0.4 

-0.2 
-0.4 

-0.1 
-0.8 

-0.1 
-0.2 

-0.1 
-0.2 

0.0 
-0.1 

0.0 
0.0 

0.0 
+0.1 

+0.1 
+0.8 

+0.2 
+0.8 

+0.8 
+0.4 

+0.4 
+0.6 

+0.4 
+0.6 

+0.5 
+0.6 

-0.2 

-0.2 

-0.1 

-0.1 

0.0 

0.0 

+0.1 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

+6.2  1 

- 
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TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1912. 


Oreenwich  Mean  Civil  Time  of  the  Moon^s  Upper  and  Lower  Transits,  and  the  Equation  of  Time,  19 IS. 


Day  of  month. 

January. 

February. 

March. 

April.             1 

1 

May. 

June.            ' 

Transit. 

Equa- 
tion of 
time. 

Transit.     I 

Transit. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

1 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

m.    , 
-2.4 

Merid- 
ian of 
Green- 
wich. 

DiiT. 
fori 
hr.of 
lon- 
gi- 
tude. 

Merid- 
ian of 
Green- 
wich. 

Did. 
fori 
hr.of 
lon- 
gi- 
tude. 

m. 

2.8 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

m. 
1.9 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

m. 
2.0 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

tn. 
2.2 

1 

h.  m. 

(8  49) 
21  18 

m. 
2.4 

-»-  3.2 

h.  fn. 

(10  46) 

23  18 

m. 
+13.6 

A.  m. 

(10  32) 

23  01 

m. 
2.4 

tn. 
+12.6 

h.  m. 

(11  46) 

m. 
+4.0 

A.m. 

(1158) 

m. 
-3.0 

h.  m. 

0  48 

(13  14) 

2 

(9  49) 
22  21 

2.6 

+  8.7 

(11  50) 

2.6 

+13.8 

(1128) 
23  55 

2.3   +12.4 

1 

009 

(12  32) 

1.9 

+3.7 

022 

(12  47) 

2.0 

-3.1 

1  41 
(14  07) 

2.2 

-2.3 

1 

3 

(10  54) 
23  29 

2.8  |-f  4.2 

1 

020 

(12  60) 

2.5 

+18.9 

"(ii'ii) 

2.1    +12.1 

1 

056 

(13  19) 

1.9 

+3.4 

1  12 
(13  38) 

2.1 

-3.2 

2  33 
(14  58^ 

2.1 

-2.1 

4 

:  2.8 

(12  03) 

+  4.6 

1  18 
(13  45) 

2.8 

+14.0 

0  46     2.0 

(13  10) 

+11,9 

1  43 
(14  07) 

%Q 

+3.1 

204 

(14  30) 

2.2 

-3.8 

823 

(15  47) 

2.0 

-1.9 

5 

0  37 
(13  10) 

2.8 

+  5.1 

2  10 

(14  35) 

2.1 

+14.1 

1  83 

(13  57) 

2.0 

+11.7 

2  82 

(14  57) 

2.1 

+2.8 

266 

(15  23) 

2.2 

-8.4 

4  10 
(16  82) 

1.9 

-1.8 

6 

1  42 

(14  12) 

2.6 

+  5.5 

259 

(15  22) 

2.0 

+14.2 

220 

(14  43) 

1  9 

+11.5 

8  22 

(15  48) 

2.1 

+2.5 

8  49 

(16  15) 

2,2 

-3.5 

4&i 

(17  16) 

1.8 

-1.6 

7 

2  41     2. 4 
(15  08) 

+  6.0 

3  45 
(16  08) 

1.9 

+14.3 

806 

(15  80) 

2.0 

+11.2 

4  14 
(16  40) 

2,2 

+2.2 

4  40 
(17  05) 

2.1 

-3.6 

537 
a?  57) 

1.7 

-1.4 

8 

8  84     2.1 

(15  69), 

+  6.4 

480 
(16  53; 

1.9 

+14.3 

8  54 

(16  18) 

2.0 

+11.0 

506 

(17  82) 

2.2 

+2.0 

529 

(17  52) 

2.0 

-3.6 

6  18 
(18  88) 

1.7 

-1.2 

1 

9 

4  23 

(16  46) 

2.0 

+  6.8 

6  16 

(17  39) 

1.9 

+14.4 

4  42     2.1 

(17  07) 

+10.7 

5  58 
(18  24) 

2.1     +1.7 

6  15 

(18  38) 

1.9 

-8.7 

6  59 
(19  20) 

1.7 

-1.0 

10 

509 

(17  81) 

1.9 

+  7.8 

6  02  '  2.0 

(18  26) 

+14.4 

6  82  '  2.1 
(17  58) 

+10.5 

6  48 

(19  18) 

2.1     +1.4 

669 

(19  21) 

1.8 

-8.7 

7  41 
(20  03) 

1.8 

-0.8 

11 

653 

(18  14) 

1.8 

+  7.7 

6  50     2.0 
(19  15) 

+14.4 

6  24 

(18  50) 

2.2 

+10.2 

786 
(19  59) 

2.0 

+1.1 

7  42 
(30  03) 

1.8 

-8.8 

826 
(20  60) 

2.0 

-0.6 

12 

686 

(18  58) 

1.8 

+  8.1 

7  40     2. 1 

(20  06j 

+14.4 

7  16 

(1»  41) 

2.2 

+  9.9 

822 
(20  24) 

1.9 

+0.9 

8  24 

(20  45) 

1.8 

-8.8 

9  15 

(21  42) 

2.1 

-0.4 

13 

7  21 
(19  44) 

1.9 

+  8.5 

8  81 
(20  57) 

2.1 

+14.4 

806 
(20  31) 

2.1 

+  9.7 

906 
(21  27) 

1.8 

+0.6 

906 

(21  28) 

1.8 

-8.8 

10  09 
(22  39) 

2.4 

-0.2 

14 

807 
(20  31) 

2.0 

+  8.8 

922 

(21  48) 

2.1 

+14.4 

8  56     2.0 
(21  20) 

+  9.4 

9  48 

(22  10) 

1.8 

+0.8 

960 
(22  13) 

1.9 

-8.8 

11  10 

(28  42) 

2.6 

0.0 

15 

855 

(21  20) 

2.0 

+  9.2 

10  13 

(22  37) 

2.1 

+14.4 

9  43     1.9 
(22  06) 

+  9.1 

10  81 

(22  52) 

1.8 

+0.1 

10  88 
(23  03) 

2.1 

-8.8 

**i2*i5' 

2.7 

+0.2 

16 

9  45 
(22  10) 

2.1 

+  9.6 

11  02 
(23  25; 

2.0 

+14.3 

10  28  1  1.8 

(22  50) 

+  8.8 

11  14 

(23  36) 

1.8 

-0.1 

11  29 

(23  57) 

2.8 

-3.8 

12  g' 

2.8 

+0.4 

17 

10  36 
(23  02) 

2.1 

+  9.9 

11  48 

1.9 

+14.3 

11  12 
(23  83) 

1.8 

+  8.5 

"iioo* 

1.9 

-0.4 

"'vi*» 

2.4 

-8.8 

(164) 
14  27 

2.7 

+0.6 

18 

11  27 

(23  52) 

2.1 

+10.3 

(0  10) 
12  82 

1.8 

+14.2 

11  54 

1.8 

+  8.3 

(0  23) 
12  48 

2.0 

-0.6 

(0  67) 
13  28 

2.6 

-8.7 

i^S' 

2.5 

-i-as 

19 

"u'li 

2.1 

+10.6 

(0  54) 
18  16 

1.8 

+14.1 

(0  16) 
12  36 

1.8 

+  8.0 

(114) 
13  41 

2.2 

-0.8 

(2  00) 
14  83 

2.7 

-8.7 

(8  66) 
16  22 

2.8 

+1.0 

20 

(0  41) 
18  05 

2.0 

-1-10.9 

(1»») 
13  57 

1.7 

+14.0 

(0  68)   1.8 
18  20  1 

+  7.7 

(2  10) 
14  89 

2.4 

-1.1 

(8  06) 
15  88 

2.7 

-8.7 

(4  48) 
17  12 

2.1 

+1.S 

21 

(128) 
13  50 

1.9 

+11.2 

(2  18) 
14  89 

1.8 

+18.9 

(1  42)    1.9 

14  06 ; 

+  7.4 

(8  10) 
15  41 

2.6 

-1.8 

(4  09) 
16  89 

2.6 

-8.6 

(5  86)    2.0 
17  59 

+1.5 

22 

(2  12) 
14  34 

1.8 

+11.5 

ilS> 

1.8 

+18.8 

(2  80)   2.0 
14  55 

+  7.1 

(4  12) 
16  44 

2.6 

-1.5 

(5  08) 
17  86 

2.4 

-8.6 

(6  22) 
18  44 

L9 

+1.7 

23 

(2  55) 
15  16 

1.7 

+11.8 

(3  45) 
16  08 

1.9 

+18.7 

(8  21) 
15  48 

2.2 

+  6.8 

(5  15) 
17  46 

2.6 

-1.7 

(6  02) 
18  27 

2.2 

-8.6 

(7  07) 
19  29 

1.9 

+1.9 

24 

(3  36) 
15  57 

1.7 

+12.0 

(4  82) 
16  58 

2.1 

+18.6 

(4  16)   2.4 
16  46  1 

+  6.5 

(6  16) 
18  45 

2.4 

-1.9 

(6  52) 
19  15 

2.0 

-8.4 

(7  62)    1.9 
20  14 

+2.1 

25 

(4  18) 
16  39 

1.8 

+12.3 

(6  24) 
17  52 

2.3 

+13.4 

(6  16) 
17  47 

2.6 

+  6.2 

(7  12) 
19  39 

2.8 

-2.0 

(7  88) 
20  01 

1.9 

-8.8 

(8  38) 
2102 

2,0 

+2.8 

26 

(5  01) 
17  23 

1.8 

+12.5 

(6  22) 
18  52 

2.5 

+18.8 

(6  19) 
18  60 

2.6 

+  5.8 

^S' 

2.1 

-2.2 

(8  23) 
20  45 

1.9 

-8.2 

(9  26) 
2151 

2.1 

+2.6 

27 

(5  47)   2.0 
18  11  ! 

+12.7 

(7  23) 
19  55 

2.6 

+18.1 

(7  21)'  2.6 
19  51 

+  5.6 

(8  54) 
21  17 

2.0 

-2.4 

'    (9  08) 
21  30 

1.9 

-8.1 

(10  17) 
22  42 

2.1 

+18 

28 

(6  36) 
19  03 

2.2 

+12,9 

(8  27) 
20  59 

2.7 

+12.9 

(8  21)    2.4 
20  60 

+  5.2 

(9  40) 
22  03 

1.9 

-2.5 

(9  53) 
22  17 

1.9 

-8.0 

(11  09)'  2.2 
28  85 

+3.0 

!    29 

(7  82)  .2.4 
20  02 

+18.1 

(9  81) 
22  02 

2.6 

+12.8 

(9  17) 
21  44 

2.3 

+  4.9 

( 10  25) 
22  48 

1.9 

-2.7 

(10  41) 
23  05 

2.0 

-2.8 

2,2 

(12  01) 

+3.2 

;    30 

(8  3.1),  2.6 
21  05 

+18.8 

(10  10)   2.1 
22  34 

+  4.6 

(11  11) 
23  34 

1.9 

-2.8 

(11  80) 
28  56 

2.1 

-2.7 

0  27  '  2.2 

(12  58) 

+3.4 

31 

(9  38)    2.8 
22  12  , 

+18.5 

(10  59)   2.0 
23  22  1 

+  4.3 

■ 

"(i2*22) 

2.2 

-2.6 

T 
.  (a.  m. 

T< 
lonj^t 

result 

he  lower  transits  are 
),  all  greater  are  in  t 
>  adapt  this  table  to 
ude,  and  subtract  th 
he  equation  of  time 
is  mean  time.    To  c! 

lnclof«ed  in  parenthe; 
tie  afternoon  (p.  m.)  i 
the  liK'al  time  of  n 
3  same  for  east  loniril 
is  for  Greenwich  app 
lange  local  to  standa 

les.    In  Table  6, 0«»  is  I 

and  when  diminishe( 

nother  meridian,  ad 

.ude. 

arent  noon,  and  is  su 

rd  time  add  L—S  for 

nidnight,  12^  is  noon; 
i  by  12 give  the  times 
d  the  tabular  hourl 

ch  that  when  applie 
west  longitudes,  anc 

all  houi 
after  no 
y  difTere 

d  accord 
I  subtra( 

"s  leas  than  IS 
on;  for  instai 
nee  for  each 

ingto&ignt4 
:t  the  same  1 

\  are  in  the  forenoon 
ice,  15:42 is 3:42 p.m.  '• 
hour  or  15°  of  west 

[>  apparent  time  the 
or  east  longitudes. 

TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1912. 
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Qrtentwich  Mean  Civil  Time  of  the  Moon*s  Upper  and  Lower  Transits,  and  the  Equation  of  Time^  19 1£. 


5 

a 

o 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


July. 


Transit. 


Merid- 
ian of 
Green- 
wich. 


A. 

1 

(18 

2 

(14 

2 
(15 

8 

(16 

4 

(16 

4 

(17 

5 
(17 

6 

(18 

7 

(19 

7 
(20 

8 
(21 

9 
(22 

10 
(28 


m. 

18 
42) 

06 

29) 

51 
18) 

84 

55) 

15 

85) 

56 
16) 

86 

57) 

18 

41) 

04 
29) 

54 

22) 

51 

21) 

53 

26) 

59 
33) 


12  06 


(0 
18 

(1 
14 

<? 
15 

(8 
15 

(4 
16 

(5 
17 

(6 
18 

(6 
18 

(7 
19 

(8 
20 

(9 
21 

(9 
22 

(10 
23 


89) 
10 

41) 
10 

87) 
04 

29) 
53 

17) 
40 

04) 
26 

49) 
12 

36) 
59 

24) 
48 

13) 
89 

06) 
31 

57) 
23 

49) 
14 


Dili, 
fori 
hr.of 
Ion 
gj- 
tude. 


(11  89) 


2.1 


1.9 
1.8 
1.7 
1.7 
1.7 
1.7 
1.8 
2.0 
2.2 
2.5 
2.7 
2.8 
2.8 
2.7 
2.5 
2.2 
2.1 
2.0 
1.9 
1.9 
2.0 
2.0 
2.1 
2.2 
2.2 
2.1 
2.0 


003     2.0 

(12  26) 

0  49  I  1.9 

(13  11), 

1  83     1.8 

(13  54) 


Equa- 
tion of 
time. 


m. 
-H3.6 

+8.8 

+8.9 

+4.1 

+4.8 

-1-4.5 

+4.6 

+4.8 

+4.9 

+6.1 

+5.2 

+6.4 

+5.5 

+5.6 

+5.7 

+5.8 

+5.9 

+6.0 

+6.1 

+6.1 

+6.2 

+6.2 

+6.8 

+6.8 

+6.3 

+6.3 

+6.8 

+6.8 

+6.3 

+6.2 

+6.2 


August. 


Transit. 


Merid- 
ian of 
Green- 
wich. 


h.  in. 
2  14 

(14  34) 

254 

(15  14) 

8  84 
(16  55) 

4  16 

(16  87) 

4  59 

(17  22) 

5  46 
(18  11) 

6  38 
(19  06) 

7  85 
(20  06) 

8  88 
(21  11) 

9  44 

(22  17) 

10  49 
(23  21) 

11  51 


Diff. 
fori 
hr.of 
Ion 

^- 
tude. 


(0  20) 

12  48 

(116) 

13  41 

(2  06) 

14  81 

(2  56) 

15  19 

(8  42^ 

16  06 

(4  80) 

16  54 

(5  18) 

17  43 

(6  06) 

18  34 

(7  00) 

19  26 

(7  52) 

20  19 

(8  45) 

21  10 

(9  35) 

22  00 

(10  24) 

22  47 

(11  09) 

23  31 

(11  52) 


m. 
1.7 

1.7 

1.7 

1.8 

1.9 

2.1 

2.8 

2.5 

2.7 


2.8 


2.7 


2.6 


2.4 


2.2 


2.1 


2.0 


2.0 


2.0 


2.1 


2.1 


2.2 


2.2 


2.1 


2.1 


2.0 


1.8 


1.8 


0  13     1.7 

(12  34) 

0  54  !  1.7 

(13  14) 

1  34     1.7 
(18  54 

2  15     1.7 

(14  36) 


Equa- 
tion of 
time. 


m. 
+6.1 

+6.1 

+6.0 

+5.9 

+5.8 

+6.7 

+6.6 

+5.5 

+5.4 

+6.2 

+6.1 

+4.9 

+4.7 

+4.6 

+4.4 

+4.2 

+4.0 

+8.8 

+3.0 

+3.8 

+3.1 

+2.8 

+2.6 

+2.3 

+2.0 

+1.8 

+1.6 

+1.2 

+0.9 

+0.6 

+0.3 


September. 


October. 


Transit. 


Merid-.forll^"*: 
ianof  hr.of  X^; 


Green- 
wich. 


lon- 
gi- 
tude. 


Transit. 


Transit. 


Merid-Iforl.??i*S; 
ianof  hr.of ^J?" J* 
Ion     ^°^«- 


Green 
wich. 


tude. 


m. 
0.0 


h.  tn. .  m. 

2  57  I  1.8 
as  20) 

3  43  '  2.0  '-  0.3 
(16  07)  I 

4  32     2.2  1-  0.7 

(16  58) 


526 

(17  55) 

6  25 

(18  56) 

7  28 

(20  00) 

8  81 
(21  03) 

938 

(22  08) 

10  32 
(22  59) 

11  26 

(23  52) 


2.4  '-  1.0 


il^' 


12  17 

(0  42) 
18  07 

(131) 

13  55 

(2  20) 

14  44 

(3  09) 

15  34 

(4  00) 

16  26 

62] 
19 

(5  46) 

18  12 

(6  88) 

19  04 

n  30) 

19  55 

(8  19) 

20  48 

(9  06) 

21  28 

(9  50) 

22  11 

(10  82) 

22  52 

(11  13) 

23  83 

(U  53) 


0  14 

(12  35) 

0  56 

(13  18) 

1  41 
(14  01) 

2  '29 

(14  55) 


2.6 
2.7 
2.6 
2.5 
2.4 
2.2 
2,1 
2  1 
2.0 
2.0 
2.1 
2.2 
2.2 
2.2 
2.2 
2.1 
2.0 
1.9 
1.8 
1.7 
1.7 
1.7 
1.7 
1.8 
1.9 
2.1 


-  1.8 

-  1,6 

-  2.0 

-  2.8 

-  2.7 

-  8.0 

-  3.4 

-  8.7 
-4.1 

-  4.4 

-  4.8 
-6.1 

-  5.6 

-  5.8 

-  6.2 

-  6.6 

-  6.9 

-  7.2 

-  7.6 

-  7.9 

-  8.8 

-  8.6 

-  9.0 

-  9.8 

-  9.6 
-10.0 


h.  m. 

8  '22 
(16  50) 

4  19 

(16  49) 

620 

(17  50) 

6  21 
(18  62) 

7  22 

(19  61) 

820 
(20  47) 

9  14 
(21  40) 

10  06 
(22  30) 

10  64 

(23  18) 

11  43 


(0  07) 

12  81 

(0  56) 

13  22 

(147) 

14  14 

(2  40) 

15  07 

(8  84) 

16  02 

(4  29) 

16  65 

(6  22) 

17  47 

(6  12) 

18  37 

(7  00) 

19  23 

(7  45) 

20  07 

8  28) 
48 

(9  09) 

21  29 

(9  49) 

22  10 

(10  31) 

22  52 

(11  14) 

23  86 


November. 


Equa- 


Difl. 

'?'A!tio-nof 
^Sn^'  time. 

tude. 


2.6 


-10.9 


2.6   -11.2 


m.  I     m.         A.  7n. 
2.3   -10.8  ,      6  16 

I  I  (17  46) 

2.6   -10.6  '      6  14 
(18  42) 

7  08 

(19  84) 

759 
(20  28) 

8  47 
(21  10) 

9  84 

(21  68) 

10  21 

(22  45) 

11  10 
(28  35) 


2.5 


-11.6 


2.8   -11.8 


(12  00) 

0  24 
(12  50) 

1  16 

(18  44) 

2  13 
(14  43) 

8  14 

(15  44) 

4  16 

(16  46) 


2.2 

2.1 
2.0 

2.0 

2.0 

2.1 

2.2 

2.2 

2.8 

2.2 

2.2 

2.1 

1.9 

1.8 

1.7 

1.7 

1.7 

1.8 

1.8 

2.0 

2.1 

2.8 


-12.1 
-12.4 
-12.7 
-12.9 
-13.2 
-18.4 
-18.7 
-18.9 
-14.1 
-14.3 
-14.6 
-14.8 
-14.9 
-15.1 
-16.8 
-16.4 
-16.6 
-15.7 
-16.8 
-16.0 
-16.0 
-16.1 


2.6   -16.2 


2.6 


-16.8 


2.6   -16.3 


if"^ 


12  01 

(0  27) 
12  64 

(121) 
18  49 

(2  16) 
14  44 

11 
88 

(4  03) 

16  28 

r4  53) 

17  16 

(6  89) 

18  01 

(6  22) 

18  43 

(7  08) 

19  24 

20  04 

(8  24)   1.7 

20  45 

(9  06)'  1.8 

21  28 

1.9 
2.1 
2.8 
2.6 
2.6 
2.6 
2.6 
2.8 
2.1 


m. 
2.6 

2.8 

2.2 

2.1 

2.0 

2.0 

2.0 

2.1 

2.1 

2.2 

2.8 

2.8 

2.2 

2.1 

2.0 

1.9 

1.8 

1.7 

1.7 


(9  50) 

22  14 

a0  89) 

23  05 

(1188) 


002 

(12  82) 

1  02 

(13  84) 

2  06 
(14  38) 

809 
(15  40) 

409 

(16  38) 

605 

(17  81) 


m. 
-16.8 

-16.4 

-16.4 

-16.4 

-16.8 

-16.8 

-16.8 

-16.2 

-16.1 

-16.0 

-15.9 

-15.8 

-16.7 

-16.6 

-16.8 

-16.2 

-16.0 

-14.8 

-14.6 

-14.8 

-14.1 

-13.8 

-13.6 

-18.8 

-18.0 

-12.7 

-12.8 

-12,0 

-11.7 

-11.3 


December. 


Transit. 


Merid- 


Dlff. 
fori 


ian  of  I  hr.of 


Green- 
wich. 


lon- 
tude 


h.  fn. 

5  66 

(18  21) 

644 

(19  06) 

7  81 

(19  54) 

8  17 
(20  40) 

9  04 
(21  28) 

963 

(22  18) 

10  44 

(23  11) 

11  88 


(0  06) 
12  88 

(100) 
18  27 

(164) 

14  20) 

(2  45) 

15  09) 

(8  82) 

15  66 

(4  17) 

16  88 

(4  68) 

17  18 

(6  88) 

17  58 

(6  18) 

18  38 

(6  58) 

19  19  I 

(7  41)1  1.8 

20  08 


m. 
2.0 


2.0 
1.9 
1.9 
2.0 
2.1 
2.2 
2.3 
2.3 
2.3 
2.2 
2.0 
1.9 
1.8 
1.7 
1.7 
1.7 
1.7 


Equa- 
tion of 
time. 


(8  26)  2.0 
20  51 


(9  17) 

21  45 

(10  14) 

22  44 

(11  15) 

23  48 


(12  20) 

053 

(13  25) 

1  57 

(14  27) 

2  56 

(15  24) 

3  51 

(16  17) 

4  42 

(17  06) 

6  29 

(17  52) 

6  15 

(18  38) 


2.2 


2,5 


2.6 


2.7 


2.7 


2.6 


2.4 


2.2 


2.0 


2.0 


1.9 


m. 
-10.9 

-10.6 

-10.2 

-  9.8 

-  9.8 

-  8.9 

-  8.6 

-  8.1 

-  7.6 

-  7.2 

-  6.7 

-  6.2 
-  8.8 

-  5.8 

-  4.8 

-  4.3 

-  3.8 

-  3.3 

-  2.8 

-  2.3 

-  1.8 

-  1.4 

-  0.9 

-  0.4 
+  0.1 
+  0.6 
+  1.1 
+  1.6 
+  2.1 
+  2.6 

8.1 


The  lower  transits  are  inclosed  in  parentheses.  In  Table  6, 9^  Ih  midnight,  12>>  vn  noon;  all  hours  le^s  than  12  are  in  the  forenoon 
(a.m. ),  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  time^;  after  noon;  for  instance,  15:42  is  3:42  p.  m. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  the  tabular  hourly  difference  for  each  hour  or  \b°  of  west 
longitude,  and  subtract  the  same  for  east  longitude. 

The  equation  of  time  is  for  Greenwich  apparent  noon,  and  is  such  that  when  applied  according  to  sign  to  apparent  time  the 
result  Is  mean  time.    To  change  local  to  standard  time  add  L — S  for  west  longitudes,  and  subtract  the  same  for  east  longitudes. 
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TABLE  7.— MOON'S  PHASES,  APOGEE  AND  PERIGEE,  1912. 


Oreenwich  Mean  Civil  Time  of  the  Moon^s  PJiOses^  Apogee  and  Perigee. 


Moon's  Phases,  1912. 

1 
1 

Moon  in— 

#  New  Moon.       |     })  First  Quarter. 

O  Full  Moon. 

C  Last  Quarter. 

Apogee. 

Perigee. 

mo,    d.     h,    m. 

mo.    d,     h,    tn. 

9710.    d.      h.    tn. 

mo. 

d,     h.    m. 

mo. 

d. 

h. 

mo,     d. 

h. 

1 
.....      ,i...._. 

Jan.    4  13  29. 7 
Feb.    2  23  58. 1 

Jan. 
Feb, 

11    7  42. 9 
10    0  50. 8 

Jan. 

18 

.           a 

1.9 

Jan.     4 
Feb.     2 

13.7 
2.3  ' 

Jan.  19  11  10.0 

Jan.  27    8  51. 4 

Feb.  18    5  44. 1 

Feb.  25  19  26. 7 

Mar.   3  10  41.9 

Mar.  10  19  55. 6 

Feb. 

14 

11.0 

Mar.     1 

9.0 

Mar.  18  22    8. 7 

Mar.  26    3    1.9 

Apr.    1  22    4.6 

Apr. 

9  15  23. 8 

Mar. 

13 

4.7 

Mar.  28 

21.0 

Apr.  17  11  40.2 

Apr.  24    8  47. 2 

May    1  10  19. 4 

May 

9    9  56.1 

Apr. 

10 

0.8 

Apr.   22 

22.3 

May  16  22  13. 6     May  23  14  11. 3 

May  30  23  29. 6 

June 

8    2  35.6 

;  May 

7 

20.0 

May  19 

16.  6 

June  15    6  23.6 

June  21  20  38. 9 

June  29  13  33. 8 

July 

7  16  46.9 

June 

4 

12.9 

June  16 

16.5 

July  14  13  13. 2 

July  21    5  18. 4 

July  29    4  28. 2 

Aug. 

6    4  17. 6 

i  July 

2 

0.6 

July   15 

0.0 

Aug.  12  19  57. 6 

Aug.  19  16  56. 6 

Aug.  27  19  58. 9 

Sept. 

4  13  23. 1 

July 

29 

4.8 

Aug.  12 

9.6 

Sept.  11    3  48. 5 

Sept  18    7  54. 7 

Sept.  26  11  34.2 

Oct. 

3  20  48. 1 

Aug. 

25 

8.6 

Sept    9 

18.3 

Oct.  10  13  40. 6 

Oct.  18    2    6.2 

Oct.  26    2  30. 5 

Nov. 

2    3  37.6 

Sept. 

21 

20.3 

Oct      7 

18.8  ' 

Nov.   9    2    4.8 

Nov.  16  22  43. 3 

Nov.  24  16  12. 2 

Dec. 

1  11    4.8 

Oct 

19 

14.0 

Nov.    3 

10.9 

Dec.    8  17    6. 7 

Dec.  16  20    6. 5 

Dec.  24    4  30. 1 

Dec. 

30  20  11.9 

Nov. 

16 

10.5 

Nov.  28 

10.7 

Dec. 

14 

7.2 

Dec.   26 

2.8 

i 

• 

In  the  ahove  table  0^  Is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater  are  In  the  afternoon 
(p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.m. 

This  table  may  be  adapted  to  any  other  meridian  than  Greenwich  by  adding  the  longitade  in  time  when  it  Is  east,  and 
subtracting  it  when  west 

TABLE  8.— MOON'S  DECLINATION,  1912. 

Qreeiiwich  Mean  Civil  Time  of  the  Mooh^h  greatest  Declination  North  and  South  and 

•  Passage  over  the  Equator, 


Moon  on 

Equator, 
lie. 

1                  Moon  Farthest  North. 

Time.                     Declination. 

1                                                                         1 

Moon  on 

Equator. 

Moon  Farthest  South. 

Tin 

!             Time. 

Time. 

Declination. 

mo,    d. 

h. 

m. 

mo,    d. 

h. 

771. 

o 

/ 

1    mo.    d. 

I 

h. 

771. 

1 
mo.    d. 

h. 

m. 

0 

f 

•          •          • 

m             • 

• 

1  Jan.    4 

0 

21 

27 

59 

Jan.  10 

3 

42 

Jan.  17 

10 

58 

28 

00 

Jan.  24 

21 

38     Jan.  31 

1 

10 

36 

28 

05 

Feb.    6 

12 

06 

Feb.  13 

16 

36 

28 

10 

Feb.  21 

2 

31 

Feb.  27 

18 

37 

28 

16 

Mar.    4 

22 

16 

Mar.  11 

23 

32 

28 

21 

Mar.  19 

8 

57 

Mar.  26 

0 

29 

28 

24 

Apr.    1 

8 

04 

Apr.    8 

7 

35 

28 

26 

Apr.  15 

17 

13 

Apr.  22 

5 

55 

28 

25 

Apr.  28 

15 

48 

May    5 

15 

42 

28 

23 

May  13 

2 

12 

May  19 

12 

43 

28 

20 

May  25 

21 

20 

June   1 

22 

49 

28 

17 

June  9 

10 

27 

June  15 

21 

23 

28 

16 

June  22 

2 

08 

June  29 

4 

37 

28 

15 

July    6 

17 

06 

July  13 

7 

12 

28 

17 

July  19 

8 

13 

July  26 

9 

41 

28 

19 

Aug.    2 

22 

27 

Aug.    9 

16 

44 

28 

25 

■  Aug.  15 

16 

39 

Aug.  22 

15 

08 

28 

29 

Aug.  30 

3 

40 

Sept.  6 

0 

42 

28 

34 

'  Sept  12 

2 

52 

Sept  18 

21 

53 

28 

37 

Sept.  26 

9 

57 

Oct.     3 

6 

46 

28 

38 

Oct.     9 

13 

02 

Oct.  16 

5 

59 

28 

38 

Oct.  23 

17 

41 

Oct.  30 

12 

05 

28 

35 

1  Nov.    5 

21 

08 

Nov.  12 

14 

32 

28 

32 

Nov.  20 

2 

09 

Nov.  26 

18 

37 

28 

28 

Dec.    3 

2 

36 

Dec.    9 

22 

15 

28 

25 

Dec.  17 

10 

04 

Dec.  24 

3 

25 

28 

24 

Dec.  30 

7 

11 

•         •         • 

.     • 

• 

.    •    . 

■    .     • 

In  the  above  table  0)>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater  are  In  the  afternoon  . 
(p.  m.)  and  wlien  dlmini.«ihed  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.m. 

This  table  may  be  adapt<rd  to  any  other  meridian  than  Oreenwich  by  adding  the  longitude  in  time  when  it  Is  east«  and  ' 
subtracting  it  when  west. 


TABLE  9.— CURRENTS. 

These  cun-ent  tables  are  restricted  to  portions  of  the  Atlantic  and  Pacific  coasts  of  the 
United  States  and  adjacent  territory.  The  bearings  and  directions  are  true — that  is,  not 
magnetic — and  all  distances  are  in  nautical  miles.  The  matter  in  these  tables  is  given  in  one 
of  the  five  following  forms: 

1.  Current  diagrams  are  given  for  the  seven  following  localities:  Page. 

Georges  Bank,  from  Nantucket  Shoals  to  Cape  Sable 471 

Boston  Harbor,  Massachusetts 477 

Nantucket  and  Vineyard  sounds _ 481 

East  River,  New  York.... 489 

New  York  entrance,  by  way  of  Sandy  Hook 493 

Delaware  Bay 497 

Chesapeake  Bay 501 

These  diagrams  were  made  according  to  a  plan  devised  jointly  in  1894  by  Lieut.  E.  H. 
Tillman,  U.  S.  Navy,  assistant,  Coast  and  Geodetic  Survey,  and  Capt.  John  Ross,  nautical 
expert,  of  the  same  Survey.  The  diagram  for  Georges  Bank  contains  both  direction  and 
velocity  of  the  current  for  any  time,  but  the  other  diagrams  give  merely  the  velocity,  as 
the  direction  is  assumed  to  be  fixed  by  the  banks  or  shoals  along  the  course. 

2.  Tables  in  which  the  direction  and  velocity  of  the  current  are  given  for  each  hour  of 
the  tide  at  some  reference  station.    These  tables  are  distributed  as  follows:  page. 

20  stations  in  Bay  of  Fundy ,  referred  to  St.  John,  N.  B 468 

7  stations  in  Portsmouth  Harbor,  referred  to  Portland,  Maine 472 

17  stations  in  Boston  Harbor,  referred  to  Boston,  Massachusetts 473 

3  stations  off  Chatham  Lights,  referred  to  Boston,  Massachusetts 474 

2  stations  in  Long  Island  Sound,  referred  to  New  London,  Connecticut..  483 

4  stations  in  Arthur  Kill,  referred  to  Sandy  Hook,  New  Jersey 484 

4  stations  in  Newark  Bay,  referred  to  New  York,  New  York 485 

3  stations  in  Kill  van  Kull,  referred  to  New  York,  New  York 485 

'     The  direction  of  the  current  is  giv^  on  the  upper  line  and  the  velocities,  in  knots,  on 
the  lower  line  for  each  station. 

3.  Some  general  remarks  are  given  about  the  currents  in  the  following  localities: 

Page. 

Currents  off  Cape  Cod  Peninsula 474 

Currents  in  Block  Island  Sound... 483 

Currents  in  Long  Island  Sound 483 

Currents  in  East  River,  New  York - 483 

Currents  in  Hudson  River,  New  York 486 

4.  The  predicted  time  of  the  slack  waters  for  every  day  in  the  year  are  given  for  the 
two  following  stations:  page. 

Seymour  Narrows,  British  Columbia 504 

Sergius  Narrows,  Alaska 508 

5.  Brief  directions  are  given  for  obtaining  slack  waters  at  the  10  following  stations  in 
Georgia  Strait,  British  Columbia,  and  in  Alaska: 

Page.  Page. 

Race  Passage 513  Burrard  Inlet 513 

East  Point 513  Yuculta  Rapids 514 

Active  Pass 513  Hole  in  the  Wall 514 

Portier  Pass 513  Seechelt  Rapids 514 

DoddNarrows 513  Chatham  Strait. 514 

467 
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TABLE  9.— CURRENTS. 


HIGH  WATER. 

LOW  WATER. 

Hours  befoi 

pe. 

1 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

0 

1 

2 

3             3      1      2            1 

1              1 

0           1 

2 

3 

Curren 

t  8taiiom 

i  in  the  Lower  Part  of  h 
Off  Shelbume 

*av  of  Fandy,  referred  to  time  of  tide  at  St.  John,  N.  B,  See  pp.  61-64. 

Station 

H) 

Harbor;  11  miles  S.  70°  £.  of  Cape  Rose  way  Light. 

S50OWiN50°E     N60OE     N60°e'N60°E 

!n50°E 

,  N  50°  E 
0.2 

i  N  50°  E 

i  S60°W 
0.2 

S50°W 

S60°W 

S60°W 

S60°W    8  60°W 

0.2            0.2 

0.4 

0.6            0.6            0.4 

0.1 

0.4 

0.6 

0.6 

0.4            0.2 

Station  (2) 

Off  Negro  Harbor;  6  miles  East  of  Brazil  Rock. 

S70owIn70°E 

N70°E 
0.7 

N70°E    N70°E 

N70°E    N70°E 

N70°E    S70°W 

870°  W 

870°  W 

8  70°W 

8  70°W 

870°W 

0.4 

0.2 

1.1            1.1 

0.9            0.5 

0.3            0.2 

0.7 

1.1 

1.1 

0.9 

0.6 

Station 

(3)                                                 Off  Cape  Sable;  10  miles  South  of  Cape  Sable. 

N80°W 

NSQOW 

S80°E 

S80°E 

S80°E 
1.5 

S  80°  E     S  80°  E 

S80°E 

S80°£ 
0.2 

N80°W 

N80°W 

N80°W 

N80°W 

N80°W 

l.O 

0.2 

0.5 

1.1 

1.6 

1.1 

;     ^O 

1.0 

1.2 

1.5 

1.5 

1.1 

Station  (4)                                       Off  Cape  Sable;  12  miles  8.  25<'  E.  from  Seal  Island  Light 

N60OW 

N60°W 

N60OW 

860°E 

S60°E 
1.7 

S60°E 

S.60°E 

S60°E 

S60°E 

*       •         • 

N60°W 

N60°W 

N60°W 

N60°W 

1.7 

1.1 

0.1 

0.9 

2.0 

1.9 

1.7 

1.0 

0.0      1      LO 

L6 

2.0 

1.8 

Station  (5) 

Entrant 

setoBay 

of  Fundy;   12  miU 

»  S.  56°  V 

^.  from  Seal  Island  Light 

NSO^W 

N30<'W 

N80ow|s30°E 

S80°E 

S30°E 

S  80°  E  Ij  S  30°  E 

S80°E 

S80°E 

N30°W 

N80°W 

N80°W 

N30°W 

1.9 

1.5 

0.8           0.2      1      1.2 

1.8 

1.9             1.9 
1 

1.4           0.7 

0.2 

1.1 

1.7 

1.9 

Station  (6)                            Entrance  to  Bay 

of  Fund; 

r,  12  miles  N.  67°  W.  from  Seal  Island  Light 

N26°w!n25oW 

1 

N25°W 

N25°W 

8  25°  E  ■  S  25°  E 

1 

S25°E 

S25°E 

S  25°  E  ,  S  25°  E 

3  25°E 

N25°W   N26°W 

N25PW 

1.6 

1.6 

0.9 

0.8 

0.5 

1.2 

1.6 

1.6 

1.5 

'      1.0 

0.2 

0.6 

1.2 

1.6 

Station  (7)                                     Off  Yarmo 

Qth;  18  miles  S.  5& 

^  W.  from  Cape  Fo 

rchu  Ligt 

It 

N  16°  W  j  N 15°  W 

N15PW 

N15°W 

S  15°  E 

8  15°  E  1  8  15°  E  1 

1 

S15°E 

S  15°  E 

S  15°  E 

S16°E 

N15°W 

N15°W 

NI6°W 

1.6 

1.4 

1.0 

0.8 

0.4 

1.1 

1.5 

1.5 

L4 

1.0 

0.3 

0.5 

L2 

1.5 

Station 

(8)                                              Off  Lui 

•Cher  Sho 

al;  7  mile 

s  West  of  Lurcher 

Shoal. 

N  5°  W 

N60W 

N5°W 

N6°W 

S5°E 
0.4 

85PE 

S5°E 

S5°E 

S5°E   i    S6°E 

S5°E 

N6°W 

N5°W   Ne°w 

1.7 

1.0 

1.2 

0.4 

1.1 

L6             1.7 

1.6      ,      1.2 

0.4 

0.4 

L2            1.6 

Station 

(9) 

West« 

9f  Cape  S 

t.  Mary; 

12  miles  S.  40°  W.  f 

rom  Bryer  Island  ] 

Ught 

North 
2.0 

North 
1.9 

North      North 

South 

South 

South 

South 

South 
1.9 

South 

South 

North      North 

North 

1.4      !      0.6 

0.4 
f  Northw 

1.8      1      1.9 

1      2.0 

1.4 

0.6 

0.6 

1.4 

1.9 

Station 

(10)                            West  o 

est  Ledge;  7  miles  N.  50°  W.  from  Bryer  Island  Light. 

1 

N  15°  E  1  N  15°  E 
2. 4      '      2. 8 

N150E 

N  15°  E  1  S  15°  W 

S15°W    815°W  !  S15°W 

15°  W    S  15°  W  1  S  15°  W    N  15°  E 

N13°E    Nie°E 

1.7 

0.8 

0.4 

1.5            2.3 

1      2.3 

2.4            1.7 

0.6 

0.5            1.6      1      2.8 

Station 

(11)                          Northwest  of  Petit  Paasage;  10  miles  N.  45°  W.  from  Petit  Passage  LighU 

N250E 

N  25°  E    N  25°  E    N  25°  K  '.  S  25°  W 

1                                         ! 

S  25°  W 

S25°W     8  25°W    S25°W 

S25°  W 

S25°w!n25°E 

N2B°E 

N2y>K 

2.3      1      2.3 

1.8 

0.8 

0.5 

1.5 

2.3      , 

'      2.3      1      2.4 

1.7 

0.7 

0.4 

1.5 

2.8 
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HIGH  WATER. 

LOW  WATER. 

Houn  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1 

2 

3 

3 

2 

1 

0 

1 

2 

3 

Current  staUona  in  the  Lower  Part  of  Bay  of  Fandy,  referred  to  time  of  tide  at  St,  John,  N.  S.— Continued, 
station  (12)                              West  of  Dlgby  Gut;  20  mUes  N.  SEP  W.  fiom  Prim  Point  Light 

NiflOE 

N45«>E 

N450E 

N450E 

S460W 

8450W 

S450W 

'8460W 

8450W 

S450W 

S460W 

N450E 

N460E 

N450E 

1.9 

2.0 

1.5 

0.7 

0.2 

1.2 

L8 

1.9 

2.0 

1.5 

0.7 

0.3 

L8 

1.8 

Station  (13)                      Northwesterly  from  Digby  Gut;  17  miles  N.  40^^  W.  from  Prim  Point  Light. 

N60°E 

NfiOOE 

N60»E 

NBO^E 

860°W 

860OW 

S60OW 

860«>W 

S60OW 

S60OW 

850OW 

N50OE 

N60°E    N50OE 

1.6 

1.7 

1.8 

0.6 

0.2 

0.9 

1.5 

L6 

1.7 

1.4 

0.6 

0.2 

1.0 

1.6 

Station  (14)                      Southerly  from  Cape  Speuc 

er:  10  miles  S.  20°  £.  from  Cape  Spencer  Light 

N55PE 

N66PE 

N560E 

N650E 

S65PW 

8  660W 

8550W 

S650W 

S650W 

S560W 

8550W 

N560E 

N550E 

N550E 

1.5 

1 

1.6 

1.8 

0.6 

0.2 

0.9 

1.5 

1.6 

1.6 

1.4 

0.6 

0.2 

1.0 

1.5 

Station  (15)                          Easterly  from  Cape  Spencer;  14  miles  East  from  Cape  Spencer  Light 

N55«>E 

N5BOE 

N56PE 

N550E 

855PW 

866°W 

8550W 

S5B°W 

856<^W 

865<^W 

S550W 

N560E 

N550E 

N550E 

1.6 

L6 

].8 

0.7 

0.2 

0.9 

1.4 

1.4 

1.5 

1.8 

0.6 

0.2 

0.9 

1.4 

Station  (16)                                                Grand  Passage;  in  channel  off  Westport. 

NlfiPW 

N160W 

N15«>W 

S16PE 

S15<>E 

S160E 

815PE 

S150E     S150E 

S15°E 

N150W 

N150W 

NIS^W 

N150W 

5.4 

4.1 

1.8 

0.8 

8.4 

5.1 

5.5 

5.4 

4.2 

L9 

0.9 

8.8 

5.1 

5.5 

Station  (17)                                                      Petit  Passage;  in  i 

middle  of 

passage. 

North 

North 

North 

■        •        • 

South 

South 

South 

South 

South 

South 

•         •         • 

North 

North 

North 

6.5 

5.6 

8.0 

0.0 

8.0 

5.6 

6.5 

6.5 

5.6 

8.8 

0.0 

8.8 

5.6 

6.5 

Station  (18) 


Digby  Gut;  middle  of  channel  east  of  Man  of  War  Rock. 


N80°W 


4.5 


N80OW 


8.9 


N80°W 


2.4 


N80°W 


0.4 


S80OE    S30*>E    SSQOE 


L9 


8.6 


4.5 


880°E 


4.5 


830OE 


4.0 


830OE 


2.5 


SSO^E 


0.4 


N30°W 


L7 


N80OW 


8.7 


N80OW 


4.5 


Station  (19) 


Sonth  entrance  to  Grand  Manan  Passage;  6  miles  N.  60°  W.  from  from  8.  W.  Head  Light. 


N360E 


2.1 


N860E 


2.2 


N350E 


1.6 


N850E 


0.7 


8  85°W 


0.4 


8  35<^W 


1.4 


8  850W 


2.0 


S850W 


2.1 


S360W 


2.2 


S850W 


1.6 


S85°W 


0.7 


N350E 


0.4 


N86°E 


1.4 


N86°E 


2.0 


Station  (20) 


North  entrance  to  Grand  Manan  Passage;  8  miles  east  of  West  Quoddy  Head  Light 


Nao^E 


2.3 


N80°E 


2.2 


N80°E 


L7 


N80°E 


0.8 


S80OW 


0.4 


880°W 


L5 


S30OW 


2.1 


880°W 


2.2 


SSO^W 


2.2 


S80OW 


1.7 


sao^w 


0.8 


N80°E 


0.4 


N80°W 


1.5 


N30°W 


2  2 


The  values  in  the  above  table  were  obtained  by  an  adjustment  of  data  from  the  Canadian 
Current  Tables  for  the  Bay  of  Fundy  and  some  matter  published  by  the  United  States  Navy. 
The  change  of  even  a  few  miles  in  position  may  make  a  marked  (difference  in  the  character 
of  the  current.  At  station  (1)  the  movement  is  weak  and  irregular,  while  at  all  the  stations 
wind  is  liable  to  cause  temporary^  irregularities. 
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Eixplanation  of  Current  Diagram^  Georges  Bank. 

The  diagram  on  the  opposite  page  represents  only  average  conditions  of  the  currents 
at  14  stations  along  a  curved  line  extending  from  the  southern  part  of  Nova  Scotia  to  the 
Nantucket  Shoals  light  vessel,  the  scale  being  too  small  to  show  details.  The  line  may  be 
defined  as  the  arc  of  a  circumference  passing  through  Nantucket  Shoals  light  vessel  (lat. 
40^  37'  N.,  long.  69^  37'  W.),  with  its  center  at  Bath,  Maine.  The  stations  represented  are 
approximately  20  miles  apart,  and  No.  14  is  at  Nantucket  Shoals  light  vessel. 

The  observations  upon  which  the  diagram  is  based  are  insufficient  to  give  any  but 
roughly  approximate  results,  which  it  is  hoped,  however,  will  be  near  enough  to  the  facts 
to  be  of  service  to  the  mariner. 

On  the  diagram  the  currents  flowing  into  the  Gulf  of  Maine  are  designated  as  *'  Flood" 
currents,  and  those  flowing  from  it  as  '^Ebb"  currents. 

The  direction  and  the  velocity  of  the  currents  are  indicated  by  the  small  figures  within 
the  diagram.  The  upi)er  numbers  represent  the  direction  in  degrees  of  azimuth  reckoned 
from  the  north  toward  the  east.  In  this  system  N=0^,  £=90°,  S=180o<and  W=270°. 
The  lower  numbers  represent  the  velocity  in  knots. 

Examph  1. — A  vessfel  in  latitude  42°  65'  N.  and  longitude  65"  30'  W.  is  about  to  enter 
the  Gulf  of  Maine  at  10  a.  m.  on  a  day  when  low  water  occurs  at  Boston  at  7:40  a.  m.* 
what  is  the  direction  and  velocity  of  the  current  ?  On  the  diagram  we  find  that  station  No, 
2  is  the  one  nearest  to  the  location  of  the  vessel.  The  time  being  10:00  —  7:40  =  2:20,  or  2i 
hours  after  low  water,  on  the  horizontal  line  representing  station  No*  2  find  a  point  i  the 
distance  between  the  vertical  lines  indicating  2  hours  and  8  hours  after  low  water.  The 
diagram  shows  that  both  the  direction  and  the  velocity  of  the  current  at  this  time  are  changing 
slowly,  and  consequently  it  will  be  sufficiently  accurate  to  take  the  nearest  numbers  for  the 
results.  In  this  case  the  direction  of  the  current  is  indicated  b}'^  an  azimuth  of  296"^,  which^ 
being  between  270°  and  360°,  is  equivalent  to  N.  (360°- 296°)  W.,  or  N.  64°  W.,  and  the 
velocity  is  approximatel}'^  1.6  knots,  the  current  being  favorable  to  the  vessel. 

Example  £. — A  vessel  is  in  latitude  40°  40'  N.  and  longitude  68°  55'  W.  at  2  p.  m.  on  a 
day  when  high  water  occurs  at  Boston  at  1  p.  m. ;  what  is  the  direction  and  velocity  of  the 
current?  In  this  case  No.  12  is  the  nearest  station.  By  locating  a  point  on  the  diagram,  on 
the  line  of  station  12,  for  1  hour  after  high  water,  we  find  that  both  the  azimuth  and  velocity 
are  here  shifting  more  rapidly  than  near  the  tinges  of  strength  of  flood  or  ebb,  the  direction 
changing  from  89°  to  152°  in  about  an  hour.  A  rough  interpolation  gives  us  110°,  which, 
being  between  90°  and  180°,  is  equivalent  to  S.  (180°- 110°)  E.,  or  S.  70°  E.,  as  the  direc- 
tion, and  0.5  knot  as  the  velocity  of  the  current  at  this  time,  but  near  the  times  of  slack  the 
directions  and  velocities  are  quite  irregular. 
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HIGH  WATER. 

LOW  WATER.                                           1 

1 

Hours  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1 

2 

3 

3 

2 

1 

0 

1 

2 

3 

1 

OurrerU  tUdions  in  PorUmouth  Hcqrbor,  referred  to  time  ofHde  at  Portland,  Maine.    See  pp.  65-68. 

1 

Station  (1)                            Outer  entrance  to  harbor,  0.8  mile  8. 77<>  W.  from  Whaleback  Light. 

N50W 

N40W 

NS^W 

N20W 

NloW 

N 

8120W 

S120W 

SM^W 

8160  W 

8160W 

8170W 

S18°W 

Ne^w 

0.2 

0.8 

1.0 

0.8 

0.5 

0.1 

0.4 

0.7 

L4 

L4 

LI 

0.8 

0.4 

0.1 

Station  (2)                              In  mid-channel  0.2  mile  8.  78^  £.  from  Portsmouth  Harbor  Light 

N280W 

N20OW 

N120W 

Ne^w 

N20W 

N7«>W 

S 

S20E 

S11«E 

S180E 

817<»E 

sr>w 

SS^W 

N820W 

0.3 

0.8 

1.1 

1.1 

0.8 

0.1 

0.5 

0.7 

L8 

L4 

LI 

0.7 

0.1 

0.2 

1 
Station  (8)                              In  mid-channel  0.8  mile  N.  6P  W.  from  Portsmouiu  Harbor  Light 

W 

N7»ow 

N630W 

N6y>W 

N460W 

•        •        • 

8720E 

8  70OE 

S650£ 

S660E 

8  740E 

B95PE 

K88«E 

8870W 

0.6 

1.5 

1.9 

1.7 

1.0 

0.0 

1.1 

1.3 

2.2 

2.7 

2.4 

L4 

0.6 

0.8 

Station  (4)                                      About  0.4  mile  N.  25^  W.  from  Portsmouth  Harbor  light 

STl^W 

S770W 

8880W 

S890W 

N860W 

N80°W 

N560E' 

N67°E 

N640E 

Ne»*>E 

S999B 

N650E 

N680E 

87V>W 

0.6 

L4 

1.6 

L4 

1.0 

0.4 

0.2 

0.8 

0.6 

0.9 

LI 

LI 

0.6 

0.2 

Station  (6)                                                 In  mid-channel  south  from  Clark  Island. 

S880W 

sse^w 

8840W 

883<»W 

8  810W 

8790W 

N81<»E 

N820E 

N840E 

N840E 

N880E 

N79»E 

NTB^E 

S8»oW 

LO 

1.7 

L7 

1.4 

1.0 

0.4 

0.7 

1.1 

2.4 

2.8 

L7 

LO 

0.4 

0.6 

Station  (6)                                               In  mid-channel  off  Goat  Island  Ledge  buoy. 

S880W 

887«W 

sae^w 

88e°W 

S840W 

8830W 

N880E 

N880E 

N870E 

N860E 

N85<>B 

N840B 

N83°S 

S88°W 

1.8 

2.0 

2.0 

L5 

1.0 

0.4 

0.7 

1.1 

2.2 

2.4 

L9 

LI 

0.8 

LO 

Station  (7)                                          About  0.2  mile  south  from  Portsmouth  Navy- Yard. 

N480W 

N460W 

N48«>W 

N5e«>W 

N620W 

N66°W 

S560E 

S540E 

8  490E 

8460E 

S49>E 

8440B 

846PE 

N420W 

1.8 

2.9 

3.1 

2.9 

2.0 

0.9 

0.5 

0.9 

1.9 

2.8 

2.6 

L8 

0.6 

L5 
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HIGH  WATER. 

* 

LOW  WATER. 

Hours  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1 

2 

3 

3   , 

2 

1 

0 

1 

2 

3 

Current  statUms  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston^  Man.    See  pp.  69-72. 

Station  (1)                                     South  Channel,  1.2  miles  N.  85^  £.  from  Deer  Island  Light. 

8  75PW 

S7e°w 

S7e°w 

S77°W 

N59°E 

N61°E 

N63°E 

N68°E 

N64°E 

N64°E 

N65°E 

S70°W 

S75°W 

S75°W 

1.6 

L3 

0.9 

0.1 

0.8 

1.6 

1.8 

L8 

L8 

L4 

0.1 

0.9 

L4 

L5 

Station  (2)                                     North  Channel,  1.5  miles  N.  bHP  £.  from  Deer  Island  Light. 

SST^W 

S42°W 

8  46°W 

S60°W 

N57°E 

N49°E 

N47°E 

N47°E 

N62°E 

N63°E 

N81°E 

S30°W 

8  3S°W 

S36°W 

0.9 

0.8 

0.6 

0.3 

0.4 

0.7 

0.9 

0.9 

0.8 

0.5 

0.1 

0.5 

0.7 

0.9 

Station  (8)                                           Broad  Sound,  1.0  mile  N.  57^  W.  from  Green  Island. 

S49°W 

S57°W 

S64°W 

S72°W 

N6°E 

N15°E 

N19°E 

N19°E 

N15°E 

N5°E 

S24°W 

832°W 

S40°W 

S48°W 

0.8 

0.6 

0.3 

0.1 

0.4      1      0.6 

0.5 

0.5 

1 

0.3 

0.1 

0.4 

0.6 

0.8 

0.9 

Station  (4)                                          Broad  Sound,  0.8  mile  S.  71°  E.  from  WInthrop  Head. 

S260W 

838°W 

S42°W 

N8°E 

N22°E 

N31°E 

N49°e' 

N41°E 

N48PE 

N58°E 

S43°W 

S29°W 

S20°W 

S22°W 

0.7 

0.4 

0.1 

0.1 

0.3 

0.4 

0.6 

0.5 

0.4 

0.2 

.    0.1 

0.4 

0.6 

0.7 

Station  (5)                                        Broad  Sound.  1.5  miles  N.  60°  E.  from  Winthrop  Head. 
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Station  (6)                             Broad  Sound,  near  Lynn  Harbor,  0.4  mile  N.  86°  W.  from  Bass  Point. 
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SUtion  (7)                                      Broad  Sound,  0.5  mile  S.  27°  E.  from  East  Point,  Nahant. 
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Station  (8)                                            Broad  Sound,  1.2  miles  N.  27°  W.  from  The  Graves. 
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Station  (9)                                           Broad  Sound,  0.2  mile  N.  15°  £.  from  Green  Island. 
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Station  (10)                               Hypocrite  Channel,  0.6  mile  N.  from  east  end  of  Outer  Brewster. 
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Station  (11)                              Hypocrite  Channel,  0.6  mile  N.  35°  E.  from  east  end  of  Outer  Brewster. 
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HIGH  WATER. 

LOW  WATER. 
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OurretU  Hatiana  in  Boston  Harbor^  referred  to  time  of  tide  at  Boston,  Mass. — Contmoed. 
Station  (12)                             Hypocrite  Channel,  0.2  mile  W.  from  west  end  of  Onter  Brewster. 
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Station  (18)                                Hypocrite  Channel,  0.1  mile  N.  dOP  W.  from  Little  Calf  Island. 
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Station  (14)                               Hypocrite  Channel,  0.2  mile  W.  from  north  end  of  Calf  Island. 
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Station  (16)                                          Midway  between  Calf  and  Great  Brewster  Islands. 
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Station  (16)                            East  of  Great  Brewster  Island,  0.6  mile  N.  44°  £.  from  Boston  TJght. 
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Station  (17)                                 Black  Rock  Channel,  0.1  mile  N.  26^  W.  from  Narrows  Light. 
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Current  stations  off  Chatham  lAghtSj  referred  to  time  of  tide  at  Boston,  Mass.    See  pp.  69-72. 
Station  (1)                                            About  8.6  miles  N.  87°  E.  from  Chatham  Lights. 
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Station  (2)                                              About  3.6  miles  N.  87°  E.  from  Chatham  Lights. 
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Station  (3)                                              About  4.9  miles  S.  54°  E.  from  Chatham  Lights.                                                                  1 
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It  will  be  seen  that  at  the  station  (1),  8^  miles  off  Chatham  Lights,  the  southward  flow  of 
current  greatly  exceeds  the  northward.  This  seems  to  be  a  characteristic  of  the  offshore 
currents  east  of  Cape  Cod  Peninsula,  for  the  same  phenomenon  exists  5  miles  east  of  Cape 
Cod  Light  and  7  miles  east  of  Nauset  Three  Lights.  The  above  table  shows  that  off  Chatham 
the  dividing  line  between  the  inshore  and  the  offshore  currents  lies  somewhere  between  4  and 
8  miles  from  the  shore. 


TABLE  9.--CURRENT  DIAGRAM:  BOSTON  HARBOR. 
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TABLE  9.— CURRENT  DIAGRAM:  NANTUCKET  AND  VINEYARD  SOUNDS. 


SPEED  LINES. 

Nantucket  and  Vineyard  Sounds. 
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Block  Island  Sound. — Between  Point  Judith  and  Block  Island  the  strength  of  the  flood 
or  westerly  current  is  about  1.8  knots,  and  the  strength  of  the  ebb  or  easterly  current 
somewhat  greater. 

Between  Block  Island  and  Montauk  Point  the  flood  or  northwesterly  current  is  about 
1.2  knots  in  the  middle  of  the  passage,  and  nearly  2  knots  off  Montauk  Point,  while  the  ebb 
or  southeasterly  current  is  nearly  2  knots  across  the  passage. 

About  two  miles  north  of  Fort  Pond  Bay  the  current  is  about  three-quarters  of  a  knot 
in  an  easterly  and  westerly  direction. 

About  a  mile  north  of  Cerberus  Shoal  Whistle  the  flood  or  westerly  current  is  1.4 
knots,  and  the  ebb  current  is  1.7  knots  at  its  strength. 

About  two  miles  southeast  from  Watch  Hill  Point  Light  the  strength  of  the  flood  is 
about  1.2  knots,  and  that  of  the  ebb  is  about  1.0  knot. 

The  flood  and  ebb  streams  are  about  equal  to  one  another  half  a  mile  to  the  northwest 
of  Watch  Hill  Reef  Spindle,  and  are  1.2  knots  at  their  strength. 

Long  Island  Sound. — All  along  the  axis  of  the  Sound  from  The  Bace  to  Eatons  Point 
ebb  begins  about  two  hours  thirty  minutes  after  high  water,  and  flood  begins  about  two 
hours  thirty  minutes  after  low  water  at  New  London,  Conn.  Farther  west  these  interyals 
gradually  increase,  but  become  yery  uncertain. 

In  the  eastern  portion  of  the  Sound  the  currents  turn  about  an  hour  earlier  along  the 
northern  shore  than  along  the  southern  shore. 
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Current  stations  in  Txmg  Island,  Sound,  referred  to  time  of  tide  at  New  London,  Conn.    See  pp.  77-80. 

station  (1)                         Long  Island  Soiin 
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Station  (2) 

Long  Island  Sound,  8  miles  S.  from  the  Thimbles. 
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In  The  Bace  the  yelocity  at  strength  of  ebb  is  8.5  knots  and  of  flood  3.2  knots.  Going 
westward  along  the  axis  of  the  Sound  these  yelocities  gradual!}'-  diminish  until  south  of  New 
Hayen,  where  they  are  1.1  and  1.0  knots,  respectiyely.  Going  farther  west  they  increase 
slightly  until  north  of  Eatons  Point,  where  they  are  1.3  and  1.4  knots,  respectiyely.  Still 
continuing  westward,  the  yelocities  again  diminish  until  between  Rye  Neck  and  Matinicock 
Point,  where  the  velocity  of  either  flood  or  ebb  is  0.5  knot.  Westward  the  yelocities 
increase  slightly,  and  off  Pelham  Bay  are  0.9  knot  for  ebb  and  O.Y  knot  for  flood. 

^hst  Bwer^  iV.  Y, — The  currents  at  different  points  along  the  East  Riyer  are  greatly 
modified  by  local  conditions. 

Off  Old  Ferry  Point  the  slack  before  ebb  lasts  about  twenty  minutes  and  the  slack 
before  flood  about  eighteen  minutes.     The  currents  are  quite  irregular  in  this  region. 

Between  Lawrence  Point  and  Middle  Ground  slack  water  usually  lasts  less  than  ten 
minutes.     The  current  flows  directly  along  the  channel. 
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Off  Polhemus  Dock  slack  water  usually  lasts  from  five  to  ten  minutes.  The  currents 
follow  the  channel.     Close  to  Polhemus  Dock,  within  200  feet,  eddy  currents  are  often  found. 

Between  Wards  Island  and  Ringgold's  Dock  slack  water  lasts  twenty -five  minutes. 

Between  Hallets  Point  and  Hogs  Back  8  knots  have  been  measured  on  the  flood; 
but  elsewhere  between  Lawrence  Point  and  Blackwells  Island  3  and  4  knots  at  strength 
of  ebb  and  flood  are  characteristic. 

Between  Hallets  Point  and  Flood  Bock  the  most  rapid  current  on  the  ebb  is  very  close 
to  Flood  Rock;  the  currents  are  direct  and  strong,  with  comparatively  few  eddies. 

Off  Hallets  Point  both  ebb  and  flood  set  directly  toward  the  Frying  Pan  Shoal.  The 
flood  current  (setting  to  the  eastward)  sweeps  close  around  Hallets  Point  and  makes  less 
eddy  in  the  cove  to  the  eastward  than  is  found  there  on  the  ebb. 

Between  Great  Mill  Rock  and  Wards  Island  the  flood  current  has  numerous  though  not 
violent  eddies.  The  slack  water  is  of  only  a  few  minutes'  duration.  The  main  stream  passes 
to  the  southward  of  Flood  Rock. 

There  are  strong  eddies  off  Blackwells  Island  Light-House  and  off  Hatter's  Dock  (the 
northern  point  of  entrance  to  Hallets  Cove). 

In  Blackwells  Island  Western  Channel  slack  water  usually  lasts  less  than  ten  minutes. 
The  currents  follow  the  channel,  and  turn  at  nearly  the  same  time  throughout  its  length. 

In  Blackwells  Island  Eastern  Channel  slack  water  usually  lasts  less  than  five  minutes. 
The  current  generally  begins  to  follow  the  channel  within  thirty  minutes  of  its  slack.  It  has 
at  no  time  any  considerable  velocity  crosswise  the  channel.  On  the  Blackwells  Island  side 
the  current  is  about  the  same  as  in  the  channel,  even  to  within  a  few  feet  of  the  sea  wall. 
Both  on  the  ebb  and  flood  there  is  little  current  in  the  vicinity  of  the  sea  wall  on  the  Long 
Island  side.     The  currents  turn  at  nearly  the  same  time  throughout  the  length  of  this  channel. 

Off  East  Twenty-third  street  slack  water  lasts  from  four  to  eight  minutes.  The  strength 
of  the  ebb  is  nearly  3  knots. 
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Current  stations  in  Arthur  Kill,  referred  to  time  of  tide  at  Sandy  Hook,  New  Jersey.    See  pp.  8&-92. 
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Station  (1)                                                            Off  Tottenvllle,  Staten  Island. 
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StaUon  (3) 


Off  Island  View,  New  Jersey. 
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Station  (4) 


About  0.4  mile  N.  5°  W.  from  Pralls  Island. 
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HIGH  WATER. 

LOW  WATER. 

Hours  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1 

2 

3 

3 

2 

1 

0 

I 

2 

3 

Current  stations  in  Newark  Bay,  referred  to  time  of  tide  at  New  Yorkf  N.  K     See  pp.  85-88. 

Station  (1)                                           Off  the  mouth  of  EHzabethport  Creek,  New  Jersey. 
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Station  (2)                                                 About  0.2  mile  W.  from  Comer  Stake  Light. 
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Station  (3)                                             About  0.4  mile  N.  2f>fi  £.  from  Comer  Stake  JAght, 
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Station  (4)                       Off  Newark,  N.  J.,  0.1  mile  below  railroad  bridge  at  outlet  of  Morris  Canal. 

N450W 

N450W 

N45°W 

N460W 

N460W 

S45<'E 

S46°E 

845PE 

S450E 

S450E 

S45°E 

S460E 

S46«B 

N460W 

0.6 

0.8 

0.8 

0.6 

0.1 

0.2 

0.6 

0.6 

0.8 

0.8 

0.7 

0.5 

0.1 

0.5 

Current  stations  in,  KiU  van  KuU,  referred  to  time  of  tide  at  New  York,  N,  Y.    See  pp.  85-88. 

Station  (1)                                            About  0.1  mile  S.  from  Bergen  Point,  New  Jersey. 

N760W   N75°W 

N760W 

N76°W 

■         •        • 

S750E 

8  75°E 

S760E 

S750E 

S750E 

S750E 

S750E 

N760W 

N750W 

1.8 

1.7 

1.1 

0.6 

0.0 

0.7 

1.5 

1.5 

2.0 

1.7 

1.0            0.2 

0.8 

L7 

Station  (2)                                                        Off  Port  Richmond,  Staten  Island. 

S80O\V 

S80OW 

S80°W 

SSO^W 

N80OE 

N80OE 

N80OE 

N80°E 

N80OE 

N80OE 

NSO^E 

•         ■         • 

SSO^W 

S80OW 

1.8 

1.8 

1.5 

0.8 

0.3 

1.6 

2.1 

2.1 
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1.6 

0.9 

0.0 

1.2 

1.7 

Station  (3)                                                        Off  New  Brighton,  Staten  Island. 
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E 
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0.6 

0.4 

0.2 

0.2 

0.6 

0.9 

1.0 

LO 

0.8 

0.6 

0.2 

0.2 

0.5 

0.6 

The  currents  in  Arthur  Kill  and  Kill  van  KuU  generally  follow  the  direction  of  the 
channel. 
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Hudson  Rwety  JV.  Y. — ^In  the  path  of  the  Hudson,  from  the  Narrows  to  the  Tappan  Se 
.  it  is  runniDg  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb 
flood  at  the  surface.     Slack  before  ebb  lasts  from  forty  to  fifty-five  minutes.     Slack  befo] 
flood  lasts  about  thirty-five  minutes. 

The  Narrows. — Slack  water  lasts  from  fifteen  to  thirty  minutes.  Both  the  ebb  and  flo< 
currents  appear  first  on  the  east  side. 

Near  West  Side  of  East  Bcmk. — ^There  is  usually  a  slack  before  the  flood  current  lastiii 
about  ten  minutes. 

Chomnds  in  New  York  Lower  Bay. — ^In  the  Fourteen  Feet  Channel  both  the  ebb  ai 
flood  currents  set  obliquely  across  the  channel.  In  the  East,  Swash,  Main,  and  Gedn^ 
channels  slack  water  lasts  about  twenty-five  minutes.  The  half -ebb  currents  in  the  Swai 
Channel  set  to  the  eastward  strongly.  In  the  Main  and  Swash  channels  the  flood  currej 
starts  in  on  their  north  side  thirty  minutes  earlier  than  on  the  south  side,  and  the  ebb  curre 
starts  out  on  the  south  side  of  the  channel  thirty  minutes  earlier  than  on  the  north  side. 


■ 
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TABLE  9.— CURRENT  DIAGRAM:  EAST  RIVER,  N.  T. 


SPEED  LINES. 

East  River,  New  York. 


6     7     8     9     10    II    12    13   H    15 
KNOTS. 


15   14    13    12    II    10    9 
KNOTS. 


487 


TABLE  9.— CURRENT  DIAGRAM:  NEW  YORK  ENTRANCE  BY  WAY  OF  SANDY  HOOK. 


SPEED  LINES. 

New  York  Entrance  by  way  of  Sandy  Hook. 


6     7     8 


9     10    II     12    13    14    15 
KNOTS. 


15    14    13    12    II     10    9 

KNOTS. 


6 
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TABLE  9.— CURRENT  DIAGRAM:  DELAWARE  BAY. 


SPEED  LINES. 

Delaware    Bay. 


6      7     8     9     10  II  12   13  14  15 

KNOTS. 


15  14  13  12  II   10    9     6     7     6 
KNOTS 
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TABLE  9— CURRENT  DIAGRAM:  CHESAPEAKE  BAY. 


SPEED  LINES. 

Chesapeake  Bay. 


«      7     8     9    10    II   12  13   14  15 

KNOTS. 


15   14  13  12  II    10  9    8     7    6 
KNOTS. 
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TABLE  9.-PREDICTED  CURRENTS  FOR  THE  YEAR  1912. 

SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA. 
SERGIUS  NARROWS  (Peril  Strait),  ALASKA. 

497 
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TABLE  9.— CURRENTS. 


SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1912. 

TIMES  OF  SLACK  WATER. 


JANUARY. 

FEBRUARY. 

MARCH. 

• 

i 

Day  of— 

Current  turns  from 

I — 

• 

1 

Day  of— 

Current  turns  from— 

1 

Day of— 

1 

» 

Current  turns  from— 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

StoN.   NtoS. 

StoN. 

NtoS. 

StoN.   NtoS.  StoN.  NtoS. 

StoN.  NtoS.  StoN.  NtoS. 

M 

1 

S:SO      •:«> 

U'J8& 

20:55 

P 

Th 

1 

4:25    10:60     15:60    22:15 

P 

F 

1 

8:60    10:16     15A6     22K)6 

Tu 

2 

4:20    10:W 

16:26 

21:40 

o 

F 

2 

6M    11:26      16:50    28K)0 

S 

2 

4*J»    10:46     16:60      22:55 

N 

W 

3 

4:66    11:20 

16:10 

22:25 

S 

3 

5:46    11:66      17:45    28:50 

0 

8 

3 

6H)0     11:06     17:80     23:85 

9 

Th 

4 

6:60    12:00 

16:66 

23:10 

8 

4 

6:20     12:80      18.45  .    .    . 

E 

M 

4 

b'JM      11:26    18:16    .    .    . 

F 

5 

6:06    12:46 

17:60 

•        •        • 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.   StoN. 

NtoS. 

StoN. 

M 

5 

0:40       6:45    12:66    19:85 

Ta 

5 

0:20       6:66     11:56      19.^ 

S 

6 

0K)6       6:46 

18:80 

18:45 

E 

Tu 

6 

1:26       7:16      18:80    20UX) 

W 

6 

IdO       6:80     12:25      19:45 

s 

7 

0:60       7:86 

14:06 

20:00 

W 

7 

2:20       TM      14:10    21.-20 

Th 

7 

2:00      7:10     18:06  20:80 

M 

8 

1:60       SaO 

14:86 

21:05 

Th 

8 

8:26       8:40      16M  22:16 

F 

8 

2:60      8.-00     18:66    21:26 

E 

Tu 

9 

2aS0       8:66 

16:16 

22:10 

C 

F 

9 

4:86       9:40     16:15  28:16 

S 

9 

8:60      8:50     14:50     22:20 

(C 

W 

10 

8:60       9:46 

16:10 

28:16 

S 

10 

6:10      10:80      17:10.    .    . 

C 

8 

10 

6:00       9:60     15:45     23:20  1 

Th 

11 

6:16     10:40 

17.1W 
> 

•       •       ■ 

StoN.  NtoS.  StoN.  NtoS. 

8 

M 

11 

6:16     K)-.56      IIM  .    .    . 

StoN.   NtoS. 

StoN. 

NtoS. 

s 

11 

0:10      7:06      11:40    18:10 

StoN.  NtoS.  StoN.  NtoS. 

F 

12 

0:16       6:80 

11:80 

17:50 

M 

12 

1:10      8:16      12:45    19:15 

A 

Tu 

12 

0:80      7:40     12:06     18:20 

S 

13 

1:10      7:40 

12010 

18:50 

s 

Tu 

13 

2:16     9:26      18:40    20.-06 

W 

13 

1:80      8:60     18:16     19:30 

s 

14 

2:10      8:46 

18:26 

19:40 

A 

W 

14 

8K»    10:00      14:35    20:50 

Th 

14 

2:20      0:80     14:16     20:50 

m'i5 

2:66      0:S0 

14:15 

20:30 

Th 

16 

3:46    10:86      15:40    21:50 

F 

16 

8:15    10:10     16:80     22K)0 

Tu'ie 

I 

8:86    10:10 

15KX) 

21:10 

F 

16 

4.-20    11:06      16:25    22:35 

S 

16 

4K10    10:40      16:20     22:50 

S 
A 

W  17 

4:10    10:46 

15:45 

22:00 

• 

S 

17 

4:50    11:80      17:06    28:16 

8 

17 

4:85     11:10     17.-06     28-.35 

Th  18 

4:50    11:16 

16:80 

22:40 

8 

18 

5:25    11:60      17:46   28:50 

• 

M 

18 

5:20     11:40     17:60  .    .    . 

• 

F 

19 

6:25    11:60 

17K» 

28:15 

M 

19 

5:56    12:16       18:20  .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

S 

20 

5:66    12:16 

17:40 

■        •        « 

NtoS.  StoN.  NtoS.  StoN. 

E 

Tu 

19 

0:16      5:45     12:05      18:20 

NtoS.   StoN. 

NtoS. 

StoN. 

£ 

Tu 

20 

0:30       6:80    12:46    19K)5 

W 

20 

0*^      6:10     12:80     19H» 

1 

S   21 

0:00       6:80 

12:50 

18:20 

W 

21 

105       7XK)      13:15    19:50 

> 

21 

1:25      6:86     12:50     19:35 

m 

22 

0:40       7K)& 

18:20 

19:20 

Th'22 

2KX)       7:86      14.-00    20-.36 

F 

22 

2K)0      6:66     18:20    20:10 

Tu 

23 

1:80       7-.86 

14:00 

20:20 

F   23 

2:60       8:15      14:45  21:80 

S 

23 

2:40      7.-25     18:50   20:66 

£ 

W 

24 

2:80       8:16 

14:60 

21:10 

S 

24 

8:46       9:06      15:40  22:80 

8 

24 

8:80      8.-00     14:85   21:60 

Th 

26 

8:15       8:45 

16:80 

22:10 

D 

8 

26 

6:00      10:10      16:40  .    .    . 

N 

M 

26 

4:86       9:00     15:30     28:15 

F 

26 

4.-20       9:40 

16:80 

28:20 

StoN.  NtoS.  StoN.  NtoS. 

Tu 

26 

6:06     10:26     16:60   .    .    . 

D 

S 

27 

5:30      10:85 

17:30 

•        •        • 

M 

26 

0:00      6:60      11:80    18:00 

StoN.  NtoS.  StoN.  NtoS.  \ 

StoN.   NtoS. 

StoN. 

NtoS. 

N 

Tu 

27 

1:80      8:20      13KI0    19:05 

W 

27 

1:06      7:16     12:26     18:20 

1 

s 

28 

0:60      7:00 

11:55 

18:30 

W 

28 

2:30      9:16      18:55    20:10 

p 

Th 

28 

2:20     8:10     14.-00    19:50 ' 

M 

29 

2:10      8:20 

13:10 

19:35 

Th 

29 

3:15      9:66      15:00    21:10 

F 

29 

3:15     9:00     15:16     21:20 ' 

1 

Tu 

30 

8:06      9:20 

14:20 

20:30 

S 

30 

4K)0     9:86      16:10     22.-20 

1 

N 

W 

31 

8:60    10:10 

15:00 

21:20 

1 
1 

8 

31 

4:35     10:15     16:65     28:15 

This  table  gives  the  predicted  120th  me 
are  in  the  forenoon  (a.  m.),  all  greater  are 
instance,  15:42  is  3:42  p.  m.    The  heading 
toward  the  north  before  the  time  of  slack  v 
the  reverse.    Symbols  and  abbreviations  re 
on  the  equator;  N,  S,  moon  farthest  north  < 
times  of  slack);  A,  P,  moon  in  apogee  or  pe 
by  a  comparatively  weak  current.    At  wea 
spring  tides  in  Seymour  Narrows  attains  an 
southward  heavy  and  dangerous  swirls  an( 
somewhat  lessened  degree,  over  the  surfa< 

ridi 
in  t 
"N 
rate 
lati 
arsi 
rig< 
kes 
I  esl 
io> 
?eo 

an  tJ 
he  a 
toS 
jrwl 
ngt- 
outh 

tnee 
^ima 
'erfa 
f  th 

Imes  of  Middle  Slack  Water;  0^  is  midnight,  12^  is  noon;  all  hoars  lew  than  12 
iftemoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting 
11  begin  to  set  southward  shortly  after  that  time;  and  **StoN"  means  exactly 
0  the  moon:  9,  new  moon;  }),  1st  quar.;  Q,  full  moon;  <C,  8d  quar.;  £,  moon 
of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the 
The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
ip  tides  the  passage  may  be  made  at  all  stages  of  the  current.    The  current  at 
ted  velocity  of  12  miles  or  more  per  hour,  and  when  it  is  setting  strong  to  the 
lis  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 
e  channel  between  Maude  Island  and  Race  Point.    With  a  strong  northerly 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1912. 

TIMBB  OF  SLACK  WATER; 


APRIL. 

MAY.                                1 

JUNE. 

* 

1^ 

Day of— 

Current  turns  from— 

fl  Day  of— 

O  1                          «... 

rrent  turns  from— 

i 

Day  of— j 

1 
Current  turns  f  rom— 

W. 

Mo. 

W.  'Mo. 

VfUJ 

W.  Mo. 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 
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N  to  S.  S  to  N. 
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1 

1 
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E 

o 

M 

1 
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A 
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Th 
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4 

1:20 

6:05      12:46 
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W 

5 
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21:20  1 

F 

5 

1:46        7KX)      18:10      19:45 

S 

s 

5 

8:00 

6:66      13:20 
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Th 

6 
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22:10 

S 

6 
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M 

6 
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a 

F 

7 

6:16      11:10     16:50 
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1 

s 
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• 

F 

14 
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S 

14 
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Tu 

14 

8:20 

9:85     16:26 

23:06 

N 

8 

15 

4:25      11K)6      18:05 

E 

M 

15 
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W 

15 

3:60 
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Tu 
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# 

Th 

16 

4:20 

10:60     17:40 
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P 

S 

16 
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StoN. 

M 
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i 
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S 

18 

1:00 
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W 
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21:00 

F 

19 
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P 

s 

19 

1:46 

6:15      12:40 

19:45 

Th 

20 

8:26        9:45     15:46 

21:46 

S 

20 

1:40        6:40      12:60      19:50 

M 

20 

2:86 

7:10      18:80 

20:40 

1 

F 

21 

4:06      11 KX)      17K)0 

22:40 

N 

s 

21 

2:20        7:10      18:30      20:40 

Tu 

21 

8:16 

8:30      14:25 

21:40 

S 

22 

6:10    12:10     18.-20 

28:46' 

P 

M 

22 

8:80        8:00      14:30      21:45 

W 

22 

4:80 

9:60      15:35 

22:56 

8 

23 

6:15    18:16     19:25 

• 

•        • 

Tu 

23 

4:80        9:15      15:60      23:05 

7) 

Th 

23 
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11:25      17:06 
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}) 

W 
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S 

27 
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2:10 
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21:45 

8 

F 

28 

3:40     10.-05      17K)0 

28:86 

E 

s 

28 

2-.55        9:15      15:45      22:10 

Tu 

28 

2:45 

9:10    16:10 

22:80 

O 

S 

29 

4:20      10:45      17:35 

•        ■        • 

M 

29 

3:20        9:45      16:20      22:50 

W 

29 
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9:46     16:45 

28:10 

NtoS.  StoN.  NtoS. 

StoN. 

1 

Tu 

30 

3:45      10:15     17:00      23:23 

O 

Th 
F 

30 
31 

8:45 
4:80 

10:25     17:26 
11.-05     18:00 

28:60 

1 

30       0:16       5:00     11:30 

1 

1 

18:16 

1 
se 

se 

wi 
ot 
su 

pr 

**i 

h£ 
a^ 
th 
ta 

t  of  the  corrent,  swirla  and  oyerfalls  of  g^ 
ems  to  boll  and  whirlpools  are  formed  lar] 
111  be  tamed  end  over  end  and  around 
»tained  by  Lieut  Commander  E.  K.  Moor 
fficient  time  before  the  tabulated  times  (: 
edictions  happen  to  be  too  late.    If  boun 
3  to  N  "  in  the  table,  and  if  bound  to  the 
Lving  good  local  knowledge  it  is  usually  \ 
'oiding  the  strength  of  the  current,  the  Is 
e  time  given  under  "  S  to  N."     Strangers 
king  care  to  select  a  time  of  slack  water  ^ 

reat 

?e€ 

an< 

e.U 

5ay 

dto 

sou 

)08S 
LStt 

1  sh 
(vhi 

er  m 
nouj 
1  an 

r.s. 

half 
the 
thw 
ible 
lour 
ould 

Ch\5 

lagnitude  and  danger  occur  just  to  the  northward  of  Ripple  Rock.    The  water 
;h  to  engulf  a  small  vessel.    Qreat  trees  with  their  roots  and  branches  attached 
>und.    The  currents  in  Seymour  Narrows  are  quite  irregular  (see  the  results 
N.,  given  on  page  500),  and  mariners  are  advised,  therefore,  to  be  on  hand  a 
an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water,  in  case  the 
northward  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
ard  somewhat  before  the  time  given  under  "  N  to  S  "  in  the  table.    To  those 
to  pa&s  south  for  about  an  hour  after  the  current  begins  to  set  southward;  then 
and  a  half  of  the  south  current  may  be  u.sed,  that  is,  during  the  1»»  80"  before 
I  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period, 
rill  be  followed  by  a  favorable  current. 

63219^—11 
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TABLE  9.--CURRENT8. 


SEYMOUR  NARROWS  (Discovery  Paasage),  BRITISH  OOX^UMBIA,  1912. 

TIMES  OF  SLACK  WATER. 


JULY. 

^ , —  ' 

AUGUST. 

SEPTEMBER 

■ 

Day  of— 

Current  turns  f  rom«- 

■ 

Day  of— 

Current  turns  from— 

1 

Day  of— 

Current  turns  from— 

W. 

Mo. 

W.  Mo. 

1 

W. 

Mo. 

NtoS.  StoK. 

N  to  8.  8  to  N. 

NtoS.  StoN.  NtoS.  StoN. 

N  to  8.  S  to  N.  N  toS.  S  to  N. 

A 

M 

1 

0:U        5.45 

12:15      18:50 

Th 

1 

1:10       6:80      18:15      19:25 

S 

1 

1:86      8:06      14:20      19-iiO  , 

Tu 

2 

1:86        6:40 

U'M      19:80 

E 

F 

2 

1:46       7:46      14K»      19:55 

M 

2 

2:20      OHM      15:00      20:40  ' 

W 

3 

8:00       7d» 

18:85      20:10 

8 

3 

8:16       8:40     14:66      20:25 

Tu 

3 

8:10    lOHW    10:80      21:40 

Th 

4 

8:80       8:25 

14:15      20:45 

S 

4 

8K)0      •:U      16:00      21:15 

c 

W 

4 

4:10    11:10    17:60      28.-00 

F 

5 

SllO        9:26 

16KI6      21:86 

c 

M 

5 

4:00    10:40      16:66      28K» 

N 

Th 

5 

5:20    18:46   18:40    .    .    . 

E 

S 

0 

4:00     10:80 

16H)0     22:26 

Tu 

6 

4:50     18:10    18:16      28:15 

StoN.NtoS.  StoN.  NtoS.  i 

C 

s 

7 

6HI0     11:80 

17:16     28:15 

W 

7 

6K)6     18:80    10:40    .    .    . 

F 

6 

0:15       6:40    14HI0    80:60 

M 

8 

5di0    18:M 

194)0    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

S 

7 

1:80       7:40    14:66    81:40 

StoN.  Nto&  StoN.  NtoS. 

Th 

8 

0:40        IM    14:40    80:60 

9 

8 

2M       8:45    16:86     88:06 

Tu 

9 

0:15       6:60 

18:66     TOM 

N 

F 

9 

1:45       8:00    16:86    81:60 

P 

M 

9 

8.'80        9M      16:10    88:t0 

W 

10 

1:16       7:40 

16HM    91:80 

S 

10 

2:46        8:66    16:10    88:86 

• 

Tu 

10 

4:20      10:80      16:40      22:50 

Th 

11 

2aO       8:40 

16:00    88:80 

s 

11 

846       9'M     10:60    88:10 

E 

W 

11 

5:10      11:15      1706      88:16 

N 

P 

12 

8KW       9:20 

10:40    88:00 

P 
• 

M 

12 

4.-26      10:46     13:80    88:40 

Th 

12 

6:50      12:00      17:40      28:40 

S 

13 

8:45      10:06 

17:16    88:40 

Tu 

13 

5ri0       11:80      184»    .    .    . 

F 

13 

6:85      12:50      18:10    .    .    .  ! 

f 

8 

14 

i-M      lOA) 

17:46    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.  StoN. 

NtoS.  StoN. 

W 

14 

0:10       6:10      12:16      18:85 

8 

14 

0:05       7:20      13:80      18:60 

M 

15 

0:80       6:25 

11:40      16:20 

E 

Th 

15 

0:46       7:06      18:00      19:06 

8 

15 

0:40      8:10     14:20      19:85 

Tu 

16 

IHM       6:16 

12:80      19M 

F 

16 

1:16       70)6      IBdSO      19:85 

M 

16 

1:25     OHW    16:80     20:80  , 

W 

17 

1:46       7:20 

18:16      ]9:60 

S 

17 

1:45       SM      14:45      20:20 

}) 

Tu 

17 

2:80    10:10     10:80     21J0 

Th 

18 

8:80       8:86 

14:16      20:80 

s 

18 

2:85      0:60      15:60      21:10 

8 

W 

18 

8:80    11:10    18:00      22:45 

£ 

F. 

19 

8:60       9-JI6 

15:16      21:15 

3> 

M 

19 

8:86    10:46     17:16      22d0 

Th 

19 

A'M    18:16    10:86     28-50 

1> 

S 

20 

8:40    10:46 

16:26      22K» 

Tu 

20 

4:46    11:60     18:00      28:10 

F 

20 

6:10    18:80    80:80    .    .    . 

s 

21 

4:80    11:40 

17:45     28K)0 

W 

21 

5:45    18:60    10l66    .    .    . 

StoN.NtoS.  StoN.  NtoS. 

M 

22 

6:80    18i46 

18t46    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

A 

S 

21 

IM       7:25    14:80    81:80 

S  to  N.  N  to  S.  1 

3  to  N.  N  to  8. 

8  Th 

22 

0:20       6:60    18:66    81:00 

8 

22 

2:10       8:80    16:10    88HI0 

Tu 

23 

0:00       6J» 

18i46    80:10 

F 

23 

1:80        7:56    14:60    81:60 

M 

23 

8:10       9:80      15-^    88:80 

W 

24 

IM       7:25 

14i40    81:10 

S 

.24 

2:85       8:46      15:86    8840 

Tu 

24 

4:10      10:20      16-.80      22:65 

Th 

25 

1:65       8:15 

16:80    81:60 

A 

8 

25 

8:80       9:85      16:10    88:00 

W 

25 

5:00      11:10      17.-00      28:15 

8 

F 

26 

2:60        9:10 

16:05    88:86 

M 

26 

4M      10:20      16:40    88:80 

R 

o 

Th 

26 

5:80      11:46      17:25      28:40 

S 

27 

8:80       9:45 

16:40    88:06 

o 

Tu 

27 

4:60      11:00      17:15    88:46 

F 

27 

6:00      12:25      17:56    ...  1 

2 

s 

28 

4:20      10:80 

17:15    88:46 

W 

28 

5:80      11:40      17:46    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

M 

29 

5:00      11K)5 

17:46    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

S 

28 

0:10        6:86      18:00      18.-20 

N  to  8.  S  to  N.  . 

NtoS.  StoN. 

E 

Th 

29 

0:06       6KW      12:15      18:15 

8 

29 

0:80      7:16      18:85      18:45 

Tu 

30 

0:16        5:80 

11:45      18:15 

F 

30 

0:80       6:40      12:40      18:45 

M 

30 

1K)0      7:60    14:16      19:26 

W 

31 

0:40        6:06 

12:80      18:45 

S 

31 

IKK)        7:20     18:80      19:15 

Thifl  table  gives  the  predicted  120th  meridian  times  of  Middle  Black  Water;  oo  is  midnight,  12^  is  noon;  all  honis  lees  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:42  is  8:42  p.  m.    The  heading  "N  to  8"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting 
toward  the  north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "S  to  N"  means  exactly 
the  reverse.   Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Oi  'ull  moon;  (t,  8d  quar.;  £,  moon 
on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the  equator  (not  to  be  oonfoanded  with  the  compass  directions  over  the 
times  of  slack) ;  A,  P,  moon  in  apogee  or  perigee.    The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
by  a  comparatively  weak  current    At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current    The  current  at 
spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour,  and  when  it  is  setting  strong  to  the 
southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 

somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race  Point    With  a  strong  northerly 

1                                                                                                                                                                                                               t 

TABLE  9.— CURRENTS. 
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SEYMOLTt  NARROWS  (Diacoveiy  Paaeage),  BRITISH  COLUMBIA,  1912. 

TIMES  OF  BLACK  WATER. 


OCTOBER. 


a 

s 


N 


E 


8 


3> 


O 


N 


Day  of 


W.  Mo. 


Tu 
W 

Th 
F 

8 
8 
M 
To 
W 
Th 
F 
S 
fl 

M 

Tu 
W 
Th 
F 

S 

s 

M 

Tu 
W 

Th 
F 

S 

8 

M 
Tu 
W 
Th 


1 
2 
3 

4 

5 
6 

7 
8 
9 
10 
11 
12 
13 

14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 


Current  turns  from — 


NtoS. 

StoN. 

NtoS. 

1:60 

8:40 

16K»6 

2:60 

0:46 

16:00 

ZM 

IIHM 

17:4« 

5:15 

1S:M 

10:00 

8toN. 

NtoS. 

StoN 

0:10 

6:80 

uton 

1:26 

7J5 

14:60 

240 

8:86 

15:20 

8:15 

9:26 

16A6 

4KK> 

10H)6 

16:26 

4:46 

10-.60 

16'M 

6:25 

11^15 

17:20 

6:06 

12:16 

17:60 

•siO 

18:00 

18J0 

NtoS. 

StoN. 

NtoS. 

0:20 

7:86 

18:66 

1:05 

8:86 

14:66 

2:00 

9M 

16HI0 

8:05 

10:40 

17:80 

4:16 

11:46 

18:46 

6:25 

12:60 

10:66 

StoN. 

NtoS. 

StoN. 

0:16 

6:86 

18:45 

ia5 

7:46 

14:40 

2:15 

8:40 

15:20 

8:10 

9:80 

16:55 

4K)6 

10:20 

16:80 

4:60 

UM 

17:00 

6iS0 

11:60 

17:80 

6:10 

12:80 

18K» 

KtoS. 

StoN. 

NtoS. 

0:16 

6:66 

18:80 

0:45 

7:40 

14:06 

1-26 

8:26 

16:10 

2:10 

9:25 

16:86 

StoN< 
20.20 
21:20 
22:45 

•  ■        • 

NtoS. 
80:46 
81:86 
S8KP0 

22:20 
22:40 
21:00 
28:20 
28:45 

•  •  V 

StoN. 
19:15 
20K)5 
21:05 
22:10 
23:15 

t        •        • 

NtoS. 
80:60 
21:80 

22K)0 
22:25 
22:50 
23:15 
28:45 

•  •        • 

StoN. 
18:80 
19:05 
19:40 
20:30 


NOVEMBER. 


G 

8 


C 


B 


Day  of 


W. 


s 


A 


B 


N 


F 

S 

s 

M 

Tu 
W 
Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 
W 
Th 

F 

S 

8 

M 
Tu 

W 

Th 
F 

8 


Mo. 


1 
2 
3 

4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
181 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 


Current  turns  f rom— 


NtoS. 
8K)6 
4:15 
5:86 

StoN. 
IM 
2:20 
8:16 

4:46 

6:86 
0:00 
0:M 

NtoS. 
0:40 
1:20 
2:10 
8KX) 
8:55 
4:45 
5-.50 

StoN. 
1:10 
8:80 
8:16 
4:00 
4:40 
6:16 
18:00 
6:40 

NtoS. 
0:25 
1:10 
2:05 
3:10 


StoN. 

10:40 

12:10 

13:80 

NtoS. 

6'M 

8H)5 

9:16 

10:15 

11K)6 

11:46 

18:86 

18:06 

StoN. 

7:20 

8:05 

9:00 

lOHW 

11:10 

12:15 

18:20 

NtoS. 

6:55 

8:05 

9:25 

10:16 

11:10 

11:66 

18:86 

18:10 

StoN. 

7:80 

8:16 

9:10 

10:10 


NtoS.  StoN. 

17:80  21:45 

18:80  23:25 

10:86  .    .    . 

StoN.*  NtoS. 

14:80  80:00 

15:15  2fi'M 

15'M  21:30 

16:26  22:05 

17KN)  28:45 

17:80  28:20 

18:00  28:55 

18:40  .'  .    . 

NtoS.  StoN. 

18:66  19:10 

14:46  19:45 

16:86  20*J» 

16:86  21:80 

17:86  22:40 

18:40  28:56 

10:40  .    .    . 

StoN.  NtoS. 

14:20 


DECEMBER. 


E 


15:10  21:15 

15:45  21:60 

16:10  22:25 

16:40  22:50 

17:05  28:20 

17:35  28:50 

18:15  .    .    . 

NtoS.  StoN. 

UtOO  18:65 

14:60  19:40 

16:60  20:85 

17H>6  21:60 


S 


E 


Day  of 


W. 


8 
M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 
F 

S 

8 


Mo. 


1 
2 

3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


Current  turns  from— 


N 

o; 


£ 


M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

S 

21 

8 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

S 

28 

8 

29 

M 

30 

Tu 

31 

NtoS. 

StoN. 

NtoS. 

4:20 

11:25 

18:16 

5:35 

12:35 

19:80 

StoN. 

NtoS. 

StoN. 

0:66 

6:46 

18:86 

SHM 

7:50 

1405 

8:60 

8:66 

14:46 

8:86 

0:66 

16:15 

4:16 

10:40 

15:45 

4M 

11:00 

16:20 

5M 

18:00 

16:66 

6:20 

18:46 

17:40 

NtoS. 

StoN. 

NtoS. 

0:15 

7:06 

18:00 

Od» 

7-.50 

14:00 

1:85 

8:85 

16HM 

2:16 

9:25 

16:66 

SKX) 

10:20 

10:46 

8:65 

11:20 

17:86 

4:55 

12:15 

18:86 

StoN. 

NtoS. 

StoN. 

0:00 

6:15 

18:10 

1:86 

7:35 

13:66 

8:40 

8:66 

14:40 

8:40 

10:06 

15:15 

4:46 

11:06 

15:60 

6:06 

11 146 

16:80 

6:60 

18:80 

17:10 

6:40 

18:16 

17:56 

NtoS. 

StoN. 

NtoS. 

0:20 

7:86 

14.*00 

1:0b 

8:06 

14:40 

1:50 

8:60 

16:80 

2:45 

9:45 

10:46 

3:45 

10:45 

17:40 

5:05 

11:45 

18:30 

StoN. 
23:26 

•  ■        • 

NtoS. 
20:00 
TOM 
21:00 
21.35 
22:16 
22:66 

28-.ao 

... 

StoN. 
18:25 
19:10 
20:00 
21:00 
22.-05 
28:10 

•  •        • 

NioS. 
19:20 
20:10 
20:60 
21:30 
22:10 
22:65 
28:40 

•  •        • 

StoN. 
18:40 
19:40 
20:50 
22K)0 

88:16 


set  of  the  current,  swirls  and  overfklls  of  greater  ma^tude  and  danger  occur  just  to  the  northward  of  Ripple  Rock.  The  water 
seems  to  boil  and  whirlpools  are  formed  large  enough  to  engulf  a  small  vessel.  Great  trees  with  their  roots  and  branches  attached 
will  be  turned  end  over  end  and  around  and  around.  The  currents  in  Seymour  Narrows  are  quite  irregular  (see  the  results 
obtained  by  Lieut.  Commander  K  K.  Moore,  U.  8.  N.,  given  on  page  600),  and  mariners  are  advised,  therefore,  to  be  on  hand  a 
sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water  in  case  the 
predictions  happen  to  be  too  late.  If  bound  to  the  northward  a  veosel  should  be  on  hand  somewhat  before  the  time  given  under 
**  S  to  N  "  in  the  table,  and  if  bound  to  the  southward  somewhat  before  the  time  given  under  "  N  to  8  "  in  the  table.  To  those 
having  good  local  knowledge  it  is  usually  possible  to  pass  south  for  about  an  nour  after  the  current  begins  to  set  southward;  then 
avoiding  the  strength  of  the  current,  the  last  hour  and  a  half  of  the  south  current  may  be  used,  that  is,  during  the  1^  3(^  before 
the  time  given  imder  "S  to  N."  Strangers  should  never  vary  Irom  the  rule  of  passing  either  way  at  the  slack-water  period, 
taking  care  to  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 
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TABLE  9.— CURRENTS. 


SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1912. 

TIMES  OF  SLACK  WATER. 


JANUARY. 


FEBRUARY. 


fl  Day  of— 

s 


W.  I  Mo. 


N 

9 


£ 
C 


s 

A 


£ 


N 


M 
Tu 
W 
Th 
F 
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2:60 

8:35 
4:06 
4:40 
6:16 
6:40 
6:15 


7:80 
8:20 
8:60 

9:40 
10:16 
10:40 
11:10 
11:35 
12:10 


13:40 
14:85 
15:16 
15:50 
16:20 
16:56 
1736 
18KN) 
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N  toS.  8  to  N.  N  to  S.  3  to  N. 

0:25        6:50  12:45      19:10 

1:00       7:35  18:26    20KM> 
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0:10      12:30  18:66    .    .    . 

S  toN.  N  to  S.  3  to  N.  N  to  S. 
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8:15        9:20     16:36      21:40 

3:50      10:00  16:10      22.-20 


This  table  gives  the  predicted  135th  meridian  times  of  Middle  Slack  Water;  Q^  in  midnight,  12>>  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance, 
15:42  is  3:42  p.  m.  The  heading  •*  N  to  8  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  toward  the  nortb 
before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "S  to  N"  means  exactly  the  reverse. 
Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.:  Oi  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator; 
N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the  times  of  slack);  A,  P, 
moon  in  apogee  or  perigee.  Slack  AVater  usually  lasts  from  five  to  twenty  minutes;  those  slacks  which  occur  under  the  headinsr 
"  N  to  S  "  are  locally  known  as  "  High  Water  Slack,"  and  those  under  *'  8  to  N  "  as  *'  Low  Water  Slack,"  although  high  and  low 
waters  do  not  occur  until  about  two  hours  later.  The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
by  a  comparatively  weak  current.  At  weakest  neap  tides  thotie  with  good  local  knowledge  pass  through  Serglus  Narrows  at  all 
stages  of  the  current.  The  current  at  spring  tides  in  Serglus  Narrows  attains  an  estimated  velocity  of  10  to  12  miles  per  hoar  in 
the  narrowest  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  shore.    Wlien  the  current  Is  running  strong 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1912. 

TIMES  OF  SLACK  WATER. 
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Th 

13 

3:15       9:20 

16:86 

21:40 

' 

8 

14 

8:00       9:10      15:20      21:25 

Tu 

14 

3.-00        9:10      15:15     21:20 

• 

F 

14 

3:55      10:05 

16:16 

22:25 

"E 

M 

15 

8:85       9:40      15:50      22:00 
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It  Lb  not  safe  for  any  vesnel,  eKpecially  a  large  one,  to  pa.s8  from  below  Francis  Rocks  to  above  Liesnoi  Shoal.    During  spring  tide 
■  it  Is  recommended  to  pass  through  only  at  or  near  the  time  of  middle  slack.    The  water  at  the  strength  of  the  current  is  very  much 
,  disturbed,  heaving  up  over  the  ledge  in  the  middle  and  boiling  and  swirling  in  the  channel,  especially  at  the  end  where  the  water 
is  passing  out.    The  channel  is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may  be  carried 
on  the  reef  or  shore  before  she  can  be  straightened  out.    The  currents  in  Sergius  Narrows  are  quite  irregular  (see  the  results 
obtained  by  Lieut.  Ck)mmander  £.  K.  Moore,  U.  S  N. ,  given  on  page  601 ) ,  and  mariners  are  advised,  therefore,  to  be  on  hand  a  suffi- 
cient time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water,  in  case  the 
predictions  happen  to  be  too  late.    If  bound  to  the  northward,  a  vemel  should  be  on  hand  somewhat  before  the  time  given  under 
"S  to  5  "  in  the  table,  and  if  bound  to  the  southward,  somewhat  before  the  time  given  under  "  N  to  S"  in  the  table.    There  is 
about  half  an  hour  on  each  side  of  middle  slack  when  anv  onlinary  powered  vessel  can  pa-ss  in  perfect  safetv,  especially  if  going 
with  the  current.    Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period,  taking  care  to 
select  a  time  of  riaok  water  which  will  l>e  followed  by  a  favorable  current. 

TABLE  8.— CUBRENT8. 
SEBGIUS  NARROWS  (Peril  Strut),  ALASKA,  1913. 
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SER6IUS  NARROWS  (Peril  Strait),  ALASKA,  1912. 

TIMES  OF  SLACK  WATER. 
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Seymour  Narrows  and  Sergiua  Narrows. 

In  order  to  satisfy  those  who  prefer  using  the  old  rules  for  obtaining  the  times  of  slack 
water,  rather  than  the  published  predictions  for  Seymour  Narrows  and  Sergius  Narrows,  the 
following  rules  are  given  here: 

At  Seymour  Narrows,  for  high^ water  slacks  add  4h  53m  to  Sitka  time  of  high  water,  and 
for  low-water  slacks  add  5h  to  Sitka  time  of  low  water.  The  result  is  in  120th  meridian  time 
without  further  correction.  The  mean  duration  of  slack  current  is  generally  about  12m,  but 
it  varies  from  about  30m  down  to  no  slack. 

At  Sergius  Narrows,  for  high-water  slacks  subtract  2h  from  Sitka  time  of  high  water, 
and  for  low- water  slacks  subtract  2h  from  Sitka  time  of  low  water.  The  mean  duration  of 
slack  current  is  from  5m  to  20m.  At  the  end  of  high-water  slack  the  current  turns  and 
flows  southward  through  Sergius  Narrows  for  about  six  hours,  or  until  low-water  slack, 
after  which  the  current  turns  and  flows  northward  for  about  six  hours.  The  high  and  low 
tides  occur  nearly  two  hours  after  slack  waters. 


The  following  tables  and  remarks  were  compiled  by  Lieut.  Commander  E.  K.  Moore, 
U.  S.  N.,  Assistant,  U.  S.  C.  &  G.  S.,  from  the  current  observations  he  obtained  in  1897  at 
Seyn^our  Narrows,  British  Columbia,  and  Sergius  Narrows,  Alaska. 

Seymour  Narrows. 

h.  ni. 

Mean  time  of  slack  after  higher  H.  W.    Sitka.     (58  Obe. ) 4  45 

Mean  variation  from  4h  45m 10 

Extreme  variation  24m  earlier  to  Ih  00m  later 1  24 

Mean  time  of  slack  after  lower  H.  W.     Sitka.     ( 145  Obe. ) 4  50 

Mean  variation  from  4h  50m 17 

Extreme  variation  35m  earlier  to  54m  later 1  29 

Mean  time  of  slack  after  all  high  waters.     Sitka.     (203  Obs. ) 4  48 

Mean  variation  from  4h  48ra 15 

Extreme  variation  33m  earlier  to  57m  later 1  30 

Mean  time  of  slack  after  lower  L.W.    Sitka.     (1220be.) 4  28 

Mean  variation  from  4h  28m 14 

Extreme  variation  28m  earlier  to  Ih  02m  later 1  30 

Mean  time  of  slack  after  higher  L.  W.    Sitka.     (53  Obe. ) 5  41 

Mean  variation  from  5h  41m 35 

Extreme  variation  Ih  15m  earlier  to  Ih  27m  later 2  42 

Mean  time  of  slack  after  all  low  waters.    Sitka.     ( 175  Obs.) 4  51 

Mean  variation  from  4h51m 36 

Extreme  variation  51m  earlier  to  2h  17m  later 3  08 

Mean  time  of  slack  after  all  H.  and  L.  waters.     Sitka.     (378  Obe. ) 4  50 

Mean  of  the  variation  from  4h  50m 23 

Extreme  variation  50m  earlier  to  2h  19m  later 3  08 

Mean  duration  of  slack  water 13 

Variation  of  duration  of  slack  water 6m  to  0  19 

The  time  used  at  Seymour  Narrows  is  120th  meridian,  and  that  at  Sitka  135th  meridian, 
so  that,  to  make  use  of  the  table,  take  the  time  of  high  or  low  water  from  the  Sitka  table, 
add  the  diflFerenoe  shown  by  this  table,  and  the  time  will  be  that  of  slack  water  in  120th 
meridian,  or  Puget  Sound  time. 

The  mean  time  of  slack  after  higher  low  water  is  large  and  the  variation  is  also  large^ 
but  this  constant  is  unimportant,  as  it  is  calculated  on  the  tide  which  has  the  least  change  in 
water  level,  consequently  the  weakest  current,  and  except  at  the  largest  springs  a  steamer 
can  pass  at  any  time  during  this  tide. 

The  interval  is  generally  shorter  at  or  about  the  spring  tides  and  longer  at  or  about  the 
neaps.  A  vessel  requiring  slack  water  should  be  on  hand  at  the  limit  of  the  variation,  and 
wait  if  the  current  is  running  too  strong. 
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Sergius  Narrows.  ' 

h.  m. 

Mean  time  of  slack  before  higher  H.  W.    Sitka.     (870b8.) 136 

Mean  of  the  variations  from  Ih  35m 19 

Extreme  variations  47m  earlier  to  47m  later 1  34 

Mean  time  of  slack  before  lower  H.  W.    Sitka.     ( 120  Oba.) 2  18 

Mean  of  the  variations  from  2h  18m 14 

Extreme  variations  47m  earlier  to  55m  later 1  42 

Mean  time  of  slack  before  all  high  waters.    Sitka.     (207  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 24 

Extreme  variations  Ih  05m  earlier  to  Ih  09m  later 2  14 

Mean  time  of  slack  before  lower  L.  W.    Sitka.     (99  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 11 

Extreme  variations  21m  earlier  to  25m  later ^ , . .      46 

Mean  time  of  slack  before  higher  L.  AV\     Sitka.     ( 135  Obs. ) 1  27 

Mean  of  variations  from  Ih  27m 11 

Extreme  variations  36m  earlier  to  40m  later 1..J...  1  16 

Mean  time  of  slack  before  all  low  waters.    Sitka.     (234  Obs.) 141 

Mean  of  the  variations  from  Ih  41m 17 

Extreme  variations  40m  earlier  to  54m  later : 1  34 

Mean  time  of  slack  before  all  H.  and  L.  \V.     Sitka.     (441  Obs.) 1  50 

Mean  of  the  variations  from  Ih  50ni 24 

Extreme  variations  Ih  15m  earlier  to  Ih  03m  later 2  18 

Mean  duration  of  slack  water 03 

Variation  of  the  above  is  practically 00 

Mean  duration  of  weak  current  not  exceeding  2  knots.     (414  Obs. ) 50 

Variation  of  the  same 9m  to  2  00 

When  the  difference  shown  by  this  table  is  subtracted  from  the  time  of  high  or  low  water 
at  Sitka,  the  time  will  be  that  of  slack  water  at  Sergius  Narrows,  in  135th  meridian  time. 

All  the  larger  variations  of  the  above  table  occurred  at  or  near  neap  tides,  when  the 
current  was  weak  and  the  time  of  absolute  slack  was  not  important.  At  -or  about  spring 
tides  the  variation  seldom  exceeded  10  minutes. 

Georgia  Strait^  British  Columbia, 

To  find  the  approximate  120th  meridian  time  of  slack  water: 

(1)  At  Race  Passage,  for  the  large  tides,  take  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  55  minutes  to  the  times  of  low  tide  for  lower  low  water 
slack.  For  small  tides  add  1  hour  20  minutes  to  Port  Townsend  times  of  tide  for  lower 
high  and  higher  low  water  slacks. 

Note. — At  Race  Passage  it  has  been  observed  that  the  ebb  stream  has  frequently  run,  during  small  tides, 
the  whole  time  the  tide  was  rising  by  the  shore. 

(2)  At  East  Point,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slacks,  and  add  1  hour  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(3)  At  Active  Pass,  add  20  minutes  to  the  Port  Townsend  time  of  high  tide  for  higher 
high  water  slack,  and  add  1  hour  to  the  time  of  low  tide  for  lower  low  water  slack.  The 
greatest  velocity  of  the  current  is  4  to  7  knots. 

(4)  At  Portier  Pass,  subtract  15  minutes  from  the  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  50  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 
The  greatest  velocity  of  the  current  is  4  to  9  knots. 

(5)  At  Dodd  Narrows,  for  the  large  tides,  subtract  15  minutes  from  Port  Townsend  time 
of  high  tide  for  higher  high  water  slack,  and  add  35  minutes  to  the  time  of  low  tide  for 
lower  low  water  slacks.  For  small  tides  take  Port  Townsend  time  of  tide  for  high  or  low 
water  slack.     The  greatest  velocity  of  the  current  is  6  to  9  knots. 

(6)  At  Burrard  Inlet,  First  Narrows,  add  2  hours  and  30  minutes  to  the  large  tides  and  2 
hours  to  the  small  tides  at  Port  Townsend.    The  greatest  velocity  of  the  current  is  6  to  8  knots. 
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(7)  At  Yuculta  Rapids,  Stuart  Island,  for  lar^  tides  take  Port  Townsend  time  of  tide 
for  high  and  low  water  slacks.  For  small  tides  add  1  hour  and  30  minutes  to  the  Port 
Townsend  times  to  obtain  high  or  low  water  slack. 

(8)  At  Hole  in  the  Wall,  add  45  minutes  to  Port  Townsend  time  of  tide. 

(9)  At  Seechelt  Rapids,  add  4  hours  30  minutes  to  the  Port  Townsend  time  of  the  large 
tides  and  4  hours  to  the  time  of  the  small  tides. 

NoTK. — The  time  of  slack  water  for  small  tides  is  more  imoertain  than  for  the  larige  tides. 

These  rules  were  furnished  by  Capt.  J.  T.  Walbran,  commanding  D.  G.  8.  Quadra. 

ChatTiam  Strait^  Alaska. 

To  find  the  approximate  185th  meridian  time  of  slack  waJter: 

At  Killisnoo,  Eootznahoo  Roads,  add  3  hours  to  the  Sitka  time  of  the  higher  high 
waters,  and  add  2  hours  to  the  time  of  all  other  tides.  He  current  turns  from  ESE.  to 
WN W.  between  high  and  low  water,  and  from  WNW.  to  ESE.  between  low  and  high  water. 
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:    14 

80 

10 

6  18 

6  16 

6  14 

6  12 

6  10 

608 

607 

606 

604 

604 

602 

602 

600 

659 

568 

658 

i    12 

51 

15 

6  18 

6  16 

6  14 

6  18 

6  11 

609 

608 

607 

606 

606 

606 

604 

603 

6  02 

6  01 

600 

11 

06 

20 

6  18 

6  16 

6  14 

6  18 

6  12 

6  10 

609 

608 

606 

607 

606 

606 

605 

604 

603 

602 

9 

16  8 

25 

6  17 

6  16 

6  14 

6  18 

6  12 

6  11 

6  10 

609 

609 

608 

608 

6  07 

606 

606 

604 

604 

1      7 

18  8 

Mar.    2 

6  16 

6  15 

6  14 

6  18 

6  12 

6  11 

6  11 

6  10 

6  10 

609 

609 

608 

608 

607 

606 

606 

'      5 

23 

7 

6  15 

6  14 

6  13 

613 

6  12 

6  11 

6  11 

6  10 

6  10 

6  10 

609 

609 

609 

608 

608 

608 

8 

25 

12 

6  14 

6  18 

612 

6  12 

6  12 

6  11 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

609 

609 

1 

278 

17 

6  12 

6  12 

6  12 

6  12 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

0 

82N 

22 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12 

.      2 

SON 

27 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

613 

6  13 

6  18 

4 

26K 

Apr.     1 

608 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  12 

6  18 

6  13 

6  14 

6  14 

6  14 

6  15 

6 

21 

6 

606 

607 

608 

609 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  18 

6  14 

6  14 

6  15 

6  16 

6  16 

8 

13 

11 

605 

606 

607 

606 

6  10 

6  11 

6  11 

6  12 

6  13 

6  13 

6  14 

6  16 

6  16 

6  16 

6  17 

6  17 

10 

01 

16 

604 

606 

6  07 

608 

609 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  19 

11 

46 

21 

603 

606 

607 

606 

609 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

13 

25K 

26 

602 

604 

606 

607 

609 

6  11 

6  12 

6  13 

6  14 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

622 

14 

59N 

May    1 

6  01 

604 

606 

607 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

621 

622 

624 

.    16 

27 

6 

600 

603 

606 

608 

6  10 

6  12 

6  14 

6  16 

6  16 

6  18 

6  19 

620 

622 

623 

624 

626 

17 

48 

11 

600 

603 

605 

608 

6  11 

6  18 

6  16 

6  16 

6  18 

6  19 

620 

622 

623 

6  25 

626 

628 

19 

02 

16 

600 

603 

606 

609 

6  12 

6  14 

6  16 

6  17 

6  19 

620 

6  21 

628 

625 

626 

628 

680 

20 

04 

21 

600 

608 

606 

609 

6  12 

6  15 

6  17 

6  18 

620 

622 

623 

625 

626 

628 

680 

682 

21 

OS 

26 

6  01 

604 

6  07 

6  10 

6  13 

6  17 

6  18 

620 

622 

623 

625 

627 

628 

680 

682 

684 

21 

58N 

81 

6  01 

606 

608 

6  11 

6  14 

6  18 

620 

621 

623 

625 

626 

628 

680 

682 

684 

686 

22 

81  N 

June   5 

602 

606 

609 

6  12 

6  16 

6  19 

6  21 

623 

625 

626 

628 

680 

6  82 

684 

686 

688 

28 

00 

10 

608 

607 

6  10 

6  18 

6  16 

620 

622 

624 

626 

628 

6  80 

682 

685 

686 

6  37 

6  89 

23 

18 

15 

604 

608 

6  11 

6  16 

6  18 

622 

624 

6  26 

627 

629 

6  81 

683 

687 

689 

6  41 

28 

26 

20 

605 

609 

6  12 

6  16 

6  20 

623 

626 

627 

629 

680 

682 

634 

6  86 

638 

6  40 

642 

.    28 

24 

25 

606 

6  10 

6  14 

6  17 

6  21 

624 

626 

628 

630 

6  81 

683 

636 

6  87 

689 

6  41 

6  48 

28 

12  M 

80 

607 

6  11 

6  14 

6  18 

6  21 

626 

627 

628 

680 

682 

684 

636 

688 

640 

642 

644 

22 

SON 

July    5 

608 

6  12 

6  15 

6  19 

622 

625 

627 

629 

6  31 

6  32 

634 

686 

688 

6  40 

6  42 

644 

22 

17 

10 

609 

6  12 

6  16 

6  19 

622 

6  26 

627 

629 

6  81 

683 

684 

6  36 

688 

640 

642 

644 

21 

86 

15 

6  10 

6  13 

6  16 

6  19 

622 

626 

627 

629 

6  31 

682 

684 

636 

688 

689 

6  41 

6  48 

20 

44 

20 

6  10 

6  13 

6  16 

6  19 

622 

625 

627 

628 

630 

682 

6  33 

635 

6  87 

688 

6  40 

642 

19 

44 

25 

6  10 

6  13 

6  16 

6  20 

623 

625 

627 

627 

629 

6  81 

682 

634 

685 

6  87 

688 

640 

18 

86N 

80 

6  10 

6  13 

6  15 

6  19 

622 

6  24 

626 

6  26 

628 

629 

6  81 

6  32 

684 

6  85 

686 

688 

17 

20N 

Aug.    4 

6  10 

6  12 

6  16 

6  18 

6  21 

623 

624 

6  25 

626 

627 

629 

680 

6  81 

683 

684 

686 

16 

57 

9 

609 

6  11 

6  14 

6  17 

6  19 

6  21 

623 

623 

624 

625 

626 

628 

629 

630 

6  31 

688 

14 

28 

14 

608 

6  10 

6  12 

6  16 

6  17 

6  19 

6  21 

6  21 

622 

623 

6  24 

626 

626 

627 

628 

629 

12 

68 

19 

607 

609 

6  11 

6  18 

6  15 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

628 

6  24 

626 

626 

11 

18 

24 

606 

607 

609 

6  10 

6  12 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

9 

29N 

29 

605 

607 

608 

609 

6  11 

6  12 

6  13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

.      7 

40N 

8ept.    8 

608 

6  04 

605 

607 

608 

609 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  14 

5 

49 

8 

602 

603 

604 

604 

605 

606 

606 

606 

606 

607 

607 

607 

608 

608 

609 

609 

8 

55 

18 

600 

600 

600 

602 

602 

603 

603 

602 

602 

603 

603 

606 

6  04 

604 

604 

605 

2 

00 

18 

558 

668 

668 

656 

658 

559 

659 

659 

659 

6  69 

5  69 

600 

600 

600 

600 

600 

0 

08N 

23 

556 

656 

666 

656 

656 

656 

556 

656 

666 

656 

556 

666 

556 

566 

566 

666 

1 
1 

54  S 

28 

555 

666 

664 

553 

663 

663 

552 

5  62 

5  62 

5  62 

5  62 

6  52 

6  62 

6  51 

6  61 

5  61 

i 
8 

51  8 

Oct     3 

558 

563 

6  62 

6  51 

660 

660 

550 

6  49 

6  49 

6  49 

5  49 

6  48 

548 

6  48 

6  47 

6  47 

,      6 

46 

8 

6  52 

6  61 

550 

6  48 

6  48 

6  47 

546 

5  46 

6  46 

645 

644 

644 

644 

5  43 

543 

542 

!      7 

40 

18 

550 

6  49 

648 

6  47 

646 

6  46 

5  44 

643 

642 

642 

5  41 

6  41 

540 

589 

589 

688 

9 

81 

18 

6  49 

548 

646 

646 

644 

542 

6  41 

6  40 

540 

630 

688 

688 

6  37 

586 

686 

584 

11 

18 

23 

6  48 

646 

646 

643 

6  41 

6  40 

689 

638 

6  37 

5  86 

686 

685 

684 

588 

682 

6  81 

13 

1 

028 

28 

6  48 

546 

644 

642 

640 

538 

687 

536 

535 

634 

633 

682 

5  31 

530 

629 

628 

1    14 

408 

Not.    2 

6  48 

645 

6  43 

6  41 

689 

6  87 

686 

6  34 

633 

582 

6  31 

630 

629 

528 

526 

525 

16 

12 

7 

6  48 

546 

5  43 

6  41 

688 

686 

635 

588 

5  82 

5  81 

580 

628 

527 

526 

624 

623 

17 

38 

12 

6  48 

646 

643 

540 

638 

535 

584 

682 

5  31 

630 

629 

627 

626 

5  24 

628 

6  21 

18 

55 

17 

6  49 

6  46 

'5  44 

5  41 

638 

6  35 

534 

682 

5  81 

529 

628 

626 

525 

523 

522 

520 

20 

05 

22 

550 

6  47 

6  45 

6  41 

688 

686 

684 

632 

6  31 

529 

528 

6  26 

524 

623 

6  21 

620 

21 

058 

27 

6  62 

6  49 

6  46 

6  42 

589 

686 

635 

633 

5  81 

530 

528 

626 

625 

623 

5  21 

620 

21 

558 

Dec     2 

653 

6  49 

6  47 

6  43 

6  40 

637 

636 

534 

682 

5  81 

629 

627 

525 

624 

622 

620 

22 

85 

7 

565 

5  51 

6  49 

6  45 

6  42 

5  39 

6  37 

586 

684 

682 

530 

628 

527 

525 

623 

5  21 

23 

04 

12 

658 

656 

5  52 

5  47 

644 

6  41 

589 

637 

636 

6  34 

632 

530 

528 

6  26 

6  24 

623 

28 

21 

17 

600 

556 

653 

660 

6  47 

643 

6  41 

6  40 

638 

536 

684 

632 

630 

628 

5  27 

625 

28 

27 

22 

603 

600 

6  66 

6  52 

648 

6  45 

6  43 

6  42 

5  40 

638 

536 

635 

633 

5  81 

629 

627 

28 

218 

27 

605 

6  01 

558 

565 

6  52 

5  48 

5  46 

5  46 

6  43 

5  41 

6  39 

5  37 

685 

5  34 

532 

680 

r 

03  8 

Jan.     1 

608 

605 

6  01 

1 

5  67 

563 

550 

5  49 

5  48 

5  46 

5  44 

5  42 

5  40 

5  38 

5  87 

535 

683 

612 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  BI8E. 


North  Lati 

itede. 

DmUha- 
tUm. 

Ajjptu^ 

21® 

22P 

280 

2|o 

26" 

2tP 

27« 

28» 

TSP 

80P 

810 

8a» 

nf> 

Si» 

86P 

9BP 

o 

/ 

k»m. 

Km. 

WW9    S^^v 

A.ffl. 

A.1II. 

Km, 

A.M. 

A.«i. 

A.M. 

Km, 

Km, 

Km, 

Km, 

A.*. 

A.W. 

A.«. 

28 

06  8 

Jan.    1 

687 

689 

641 

648 

645 

6  47 

649 

6  61 

664 

666 

658 

701 

708 

705 

708 

710 

22 

87 

6 

688 

640 

642 

644 

646 

648 

660 

662 

665 

6  57 

659 

701 

704 

706 

708 

711 

21 

68 

11 

689 

641 

648 

645 

6  47 

649 

6  51 

658 

656 

6  57 

659 

7  01 

704 

706 

706 

711 

21 

06 

16 

640 

6  41 

648 

645 

6  47 

649 

660 

652 

664 

656 

658 

700 

708 

705 

707 

700 

20 

07 

21 

689 

641 

648 

644 

646 

648 

649 

6  51 

658 

656 

6  67 

660 

701 

708 

706 

707 

18 

68 

26 

688 

640 

642 

643 

645 

646 

648 

650 

668 

668 

665 

6  57 

659 

701 

702 

704 

17 

898 

81 

687 

688 

640 

641 

648 

644 

646 

648 

649 

6  61 

662 

654 

666 

668 

700 

702 

16 

13  8 

l^b.    5 

685 

686 

688 

689 

641 

642 

648 

645 

646 

648 

649 

6  51 

662 

664 

666 

657 

14 

40 

10 

688 

684 

685 

686 

688 

689 

6  40 

641 

642 

648 

644 

646 

648 

649 

660 

668 

18 

01 

15 

680 

681 

682 

688 

684 

686 

686 

687 

688 

640 

6  41 

642 

648 

644 

646 

646 

11 

16 

20 

627 

628 

629 

680 

681 

682 

688 

684 

685 

686 

687 

688 

689 

640 

641 

648 

9 

288 

25 

628 

624 

624 

625 

626 

627 

628 

628 

629 

680 

681 

683 

688 

684 

686 

686 

7 

808 

Mar.    2 

6  19 

620 

620 

621 

622 

622 

623 

628 

624 

625 

625 

626 

626 

627 

628 

629 

6 

84 

7 

616 

6  16 

6  16 

6  16 

6  17 

617 

6  18 

6  18 

618 

619 

6  19 

620 

620 

620 

621 

621 

8 

87 

12 

611 

6  11 

6  11 

612 

612 

612 

612 

613 

618 

618 

6  18 

6  14 

6  14 

6  14 

6  14 

6  14 

1 

808 

17 

606 

606 

606 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

0 

20K 

22 

602 

602 

602 

602 

6  01 

601 

6  01 

601 

601 

601 

601 

601 

600 

600 

600 

600 

2 

18  N 

27 

5  67 

5  57 

5  57 

657 

556 

556 

556 

556 

656 

565 

655 

654 

664 

558 

668 

558 

4 

16N 

Apr.    1 

658 

552 

562 

562 

5  51 

561 

550 

560 

6  49 

5  49 

648 

548 

6  47 

546 

646 

645 

6 

09 

6 

548 

648 

5  47 

547 

546 

545 

545 

644 

644 

648 

542 

642 

541 

64U 

688 

688 

8 

02 

11 

544 

648 

542 

542 

541 

640 

540 

589 

688 

587 

586 

586 

684 

588 

582 

6S1 

9 

a 

16 

540 

589 

588 

687 

686 

586 

584 

684 

582 

581 

580 

529 

528 

627 

526 

694 

11 

85 

21 

686 

585 

584 

588 

682 

681 

580 

628 

527 

526 

626 

624 

622 

521 

620 

618 

18 

15N 

26 

682 

581 

580 

529 

628 

526 

525 

524 

522 

521 

620 

618 

5  17 

515 

618 

612 

14 

60N 

May    1 

529 

628 

5.26 

625 

524 

522 

521 

520 

518 

516 

5  16 

5  18 

612 

5  10 

506 

506 

16 

19 

6 

526 

525 

523 

522 

620 

5  19 

517 

5  16 

514 

512 

6  11 

609 

607 

505 

506 

501 

17 

42 

11 

524 

522 

520 

5  19 

517 

5  15 

514 

512 

510 

508 

507 

506 

608 

6  01 

468 

466 

18 

66 

16 

521 

520 

518 

5  16 

515 

518 

511 

609 

607 

506 

506 

501 

469 

4  57 

466 

468 

19 

66 

21 

520 

5  18 

6  16 

5  14 

612 

5  10 

509 

507 

606 

502 

500 

458 

466 

454 

451 

449 

21 

00 

26 

5  19 

5  17 

5  15 

5  18 

5  11 

509 

507 

506 

502 

500 

458 

456 

464 

4  51 

449 

446 

21 

48N 

81 

5  18 

5  16 

614 

5  12 

5  10 

506 

505 

608 

501 

459 

466 

454 

468 

440 

446 

444 

22 

28N 

June  5 

5  17 

615 

518 

6  11 

509 

507 

505 

502 

500 

468 

466 

458 

460 

448 

446 

448 

22 

67 

10 

5  17 

5  15 

5  18 

5  11 

509 

507 

504 

502 

600 

458 

455 

458 

460 

4  47 

445 

442 

28 

17 

15 

5  18 

5  16 

518 

512 

609 

507 

505 

502 

600 

458 

455 

458 

460 

4  47 

446 

442 

28 

26 

20 

5  19 

5  17 

5  14 

5  18 

510 

506 

506 

508 

6  01 

468 

456 

454 

4  51 

448 

446 

448 

28 

26 

25 

620 

5  18 

5  15 

514 

5  11 

509 

507 

506 

502 

500 

4  57 

455 

4  62 

4  49 

446 

448 

28 

UN 

80 

521 

519 

5  17 

515 

518 

511 

508 

506 

504 

5  01 

4  59 

456 

454 

4  51 

440 

446 

22 

62K 

July    5 

523 

521 

5  19 

517 

5  15 

512 

510 

608 

506 

503 

5  01 

469 

466 

468 

461 

448 

22 

21 

10 

525 

628 

5  21 

5  19 

517 

515 

612 

610 

608 

506 

508 

5  01 

450 

456 

454 

4  51 

21 

40 

16 

527 

625 

528 

521 

5  19 

517 

515 

618 

611 

508 

506 

504 

6  01 

460 

467 

464 

20 

60 

20 

529 

527 

525 

528 

521 

519 

517 

515 

5  18 

5  11 

509 

607 

505 

502 

500 

456 

19 

60 

26 

5  81 

529 

527 

526 

523 

522 

520 

618 

516 

614 

512 

5  10 

508 

606 

604 

502 

18 

48N 

80 

583 

5  81 

529 

528 

526 

524 

528 

521 

619 

6  17 

515 

518 

511 

509 

607 

506 

17 

28N 

Aur.    4 

684 

588 

532 

580 

528 

527 

525 

524 

522 

520 

518 

617 

615 

518 

5U 

5  10 

16 

06 

9 

586 

585 

584 

582 

581 

529 

528 

526 

525 

523 

522 

620 

518 

5  17 

515 

5  18 

14 

87 

14 

588 

6  87 

586 

584 

688 

582 

580 

529 

528 

526 

525 

528 

522 

520 

6  19 

5  17 

18 

06 

19 

540 

588 

587 

586 

585 

584 

583 

582 

580 

529 

628 

526 

526 

524 

528 

621 

11 

28 

24 

541 

540 

588 

688 

587 

586 

585 

584 

588 

582 

581 

580 

529 

528 

627 

536 

9 

89N 

29- 

542 

542 

5  41 

540 

589 

688 

588 

587 

586 

585 

584 

688 

682 

581 

580 

580 

7 

61  N 

8«pt.    8 

544 

548 

542 

542 

541 

540 

540 

589 

588 

588 

687 

686 

685 

584 

588 

588 

6 

00 

8 

545 

645 

544 

5  44 

548 

542 

542 

642 

641 

640 

540 

689 

589 

588 

588 

587 

4 

07 

18 

5  46 

646 

5  46 

545 

545 

544 

544 

544 

548 

648 

548 

6  42 

5  42 

5^ 

541 

541 

2 

11 

18 

547 

5  47 

5  47 

5  47 

5  47 

546 

5  46 

546 

546 

540 

646 

545 

545 

545 

545 

545 

0 

15  N 

28 

5  49 

5  49 

5  49 

5  49 

5  49 

548 

5  49 

5  49 

5  49 

548 

548 

548 

548 

5  49 

549 

5  49 

1 

428 

28 

550 

550 

560 

550 

550 

5  51 

5  51 

5  51 

5  51 

5  51 

651 

568 

552 

562 

668 

568 

8 

898 

Oct.     8 

5  51 

552 

5  62 

562 

552 

558 

558 

554 

554 

554 

555 

556 

566 

566 

666 

667 

5 

85 

8 

558 

558 

554 

554 

555 

555 

556 

556 

5  57 

5  57 

558 

568 

5  59 

600 

600 

601 

7 

28 

18 

554 

555 

556 

666 

5  67 

558 

558 

569 

600 

600 

6  01 

602 

606 

604 

604 

606 

9 

20 

18 

556 

5  57 

568 

659 

600 

600 

6  01 

602 

603 

604 

605 

606 

607 

608 

606 

610 

11 

06 

28 

568 

559 

600 

6  01 

602 

608 

604 

606 

606 

607 

608 

609 

6  10 

612 

618 

6  14 

12 

518 

28 

6  01 

602 

603 

604 

605 

606 

607 

608 

6  10 

6  11 

612 

618 

615 

616 

618 

619 

14 

80  8 

Not.    2 

603 

604 

606 

607 

606 

609 

6  10 

612 

613 

6  15 

6  16 

6  17 

619 

621 

622 

6M 

16 

08 

7 

606 

607 

606 

6  10 

6U 

618 

6  14 

615 

6  17 

6  18 

620 

622 

628 

625 

627 

629 

17 

29 

12 

600 

6  10 

6  11 

6  13 

6  14 

6  16 

6  18 

6  19 

6  21 

622 

624 

626 

628 

680 

682 

684 

18 

48 

17 

6  12 

6  18 

6  15 

6  16 

6  18 

620 

6  21 

623 

625 

627 

629 

680 

682 

685 

687 

688 

19 

58 

22 

6  15 

6  16 

6  18 

620 

622 

623 

625 

627 

629 

681 

688 

685 

687 

689 

642 

644 

20 

598 

27 

6  18 

620 

622 

623 

625 

627 

629 

6  31 

683 

685 

687 

689 

642 

644 

646 

648 

21 

518 

Deo.    2 

6  21 

623 

625 

627 

629 

6  81 

683 

685 

687 

689 

641 

648 

646 

648 

661 

668 

22 

82 

7 

624 

626 

628 

680 

682 

684 

686 

638 

6  41 

648 

645 

6  47 

660 

668 

666 

6  57 

28 

02 

12 

628 

6  29 

6  31 

688 

686 

688 

640 

642 

644 

646 

6  49 

6  61 

654 

666 

650 

701 

28 

20 

17 

680 

682 

684 

686 

688 

6  41 

6  43 

645 

6  47 

660 

668 

654 

657 

660 

702 

704 

28 

27 

22 

683 

685 

6  87 

689 

640 

643 

645 

648 

660 

652 

666 

6  67 

700 

708 

706 

707 

23 

228 

27 

685 

687 

6  89 

641 

643 

646 

648 

660 

652 

654 

667 

660 

708 

70i 

707 

709 

23 

058 

Jan.    1 

687 

689 

641 

648 

645 

6  47 

649 

6  51 

664 

656 

656 

701 

706 

706 

708 

710 

TABLE  10— HEAK  LOCAL  TIME  OF  SUN  SET. 


513 


North  LaiUude.                                                           \ 

M  m 

X^^x, 

II 

tlon. 

a© 

220 

7SP 

2tP 

250 

26» 

TP 

280 

290 

VP 

81« 

zap 

8V> 

340 

350 

860 

e 

# 

WW9    ^P^^ 

A.ffk 

A.«i. 

h.m. 

h,m. 

A.  fll* 

h,m. 

Jum, 

A.111. 

Km. 

h.  HI. 

A*  HI. 

ft.  »!»• 

«#•  wv« 

h.m. 

iLm. 

98 

088 

Jan.    1 

5  81 

529 

527 

625 

528 

521 

619 

517 

514 

5  12 

5  10 

508 

505 

508 

500 

4  57 

22 

84 

6 

584 

682 

580 

528 

526 

5  24 

528 

520 

518 

5  16 

5  14 

512 

509 

507 

504 

5  01 

21 

88 

11 

588 

586 

583 

682 

580 

528 

526 

524 

522 

520 

5  18 

5  16 

5  18 

5  11 

509 

506 

21 

08 

16 

541 

589 

587 

586 

584 

582 

580 

528 

526 

5  24 

522 

520 

5  18 

5  16 

5  18 

5  11 

20 

01 

21 

5  44 

548 

541 

589 

587 

686 

585 

582 

580 

528 

526 

525 

522 

520 

518 

516 

18 

60 

26 

548 

5  46 

544 

543 

541 

540 

588 

586 

584 

588 

5  81 

529 

5  27 

525 

528 

521 

17 

818 

80 

5  51 

549 

548 

546 

545 

548 

542 

540 

5  89 

587 

586 

584 

582 

580 

528 

526 

16 

048 

VbU    5 

554 

568 

5  51 

560 

548 

5  47 

5  46 

544 

5  43 

541 

540 

588 

587 

5  85 

588 

5  81 

14 

80 

10 

556 

555 

554 

568 

568 

560 

5  49 

548 

5  47 

5  46 

644 

543 

541 

5  40 

589 

587 

12 

61 

15 

559 

558 

5  57 

556 

665 

564 

558 

5  52 

5  51 

550 

548 

5  47 

5  46 

545 

5  43 

542 

11 

06 

20 

6  01 

600 

600 

559 

568 

5  57 

566 

566 

554 

563 

5  52 

5  51 

560 

5  49 

548 

6  47 

9 

16  8 

25 

608 

602 

602 

6  01 

601 

600 

569 

^558 

558 

5  57 

556 

555 

554 

554 

558 

563 

7 

188 

Iter.    2 

605 

605 

604 

604 

608 

608 

602 

'6  01 

601 

600 

600 

559 

558 

558 

5  57 

556 

5 

28 

7 

6  07 

607 

•  607 

606 

606 

605 

604 

604 

604 

603 

603 

603 

602 

602 

602 

6  01 

8 

26 

12 

609 

603 

609 

608 

608 

606 

608 

607 

607 

6  07 

607 

606 

606 

606 

606 

606 

1 

278 

17 

6  11 

6  11 

611 

6  10 

6  10 

610 

610 

610 

610 

6  10 

6  10 

6  10 

610 

6  10 

6  10 

6  10 

0 

82N 

22 

6  12 

6  12 

6  12 

612 

6  13 

618 

6  18 

6  18 

6  18 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

2 

80N 

27 

6  14 

6  14 

6  14 

6  14 

615 

615 

615 

6  16 

6  16 

6  16 

CIO 

6  17 

6  17 

618 

618 

618 

4 

26N 

Apr.     1 

6  15 

6  16 

6  16 

6  16 

6  17 

617 

6  18 

6  18 

6  19 

6  19 

620 

620 

6  21 

621 

622 

623 

6 

21 

6 

6  17 

6  17 

618 

6  18 

6  19 

620 

620 

621 

622 

622 

628 

624 

6  24 

625 

626 

627 

8 

18 

11 

6  18 

6  19 

620 

620 

6  21 

622 

628 

6  24 

624 

625 

626 

627 

628 

629 

680 

681 

10 

01 

16 

620 

621 

622 

622 

623 

6  24 

625 

626 

627 

628 

629 

680 

6  81 

688 

684 

685 

11 

46 

21 

621 

622 

624 

6  24 

626 

627 

628 

629 

680 

6  81 

682 

684 

685 

686 

688 

688 

18 

26N 

26 

628 

624 

626 

627 

628 

629 

680 

682 

688 

684 

686 

687 

689 

640 

642 

648 

14 

69N 

lUy    1 

625 

626 

628 

629 

680 

682 

6  83 

685 

686 

688 

689 

6  41 

648 

644 

646 

648 

16 

27 

6 

627 

628 

680 

681 

688 

684 

686 

688 

689 

641 

643 

6  44 

646 

648 

660 

663 

17 

48 

11 

629 

681 

682 

684 

686 

687 

689 

641 

642 

644 

6  46 

648 

660 

658 

654 

656 

19 

08 

16 

6  81 

688 

685 

686 

688 

6  40 

642 

6  44 

6  46 

6  47 

6  49 

6  51 

654 

656 

658 

,7  00 

20 

04 

21 

683 

685 

687 

688 

641 

642 

644 

646 

6  48 

660 

658 

655 

6  57 

659 

7  02  P7  04  II 

21 

05 

26 

686 

687 

689 

6  41 

643 

645 

6  47 

6  49 

6  51 

654 

656 

658 

700 

708 

705 

708 

21 

68N 

81 

688 

640 

642 

648 

646 

648 

660 

658 

654 

666 

658 

7  01 

703 

706 

709 

711 

22 

81  N 

June    5 

640 

642 

644 

646 

648 

660 

662 

664 

666 

659 

701 

704 

707 

709 

7  11 

7  14 

28 

00 

10 

641 

648 

645 

648 

660 

668 

654 

666 

659 

701 

708 

706 

709 

7  11 

7  14 

7  17 

23 

18 

15 

648 

645 

6  47 

649 

6  52 

654 

666 

668 

700 

708 

705 

708 

7  10 

7  18 

7  16 

7  19 

28 

26 

20 

644 

646 

848 

660 

653 

655 

6  57 

659 

702 

704 

707 

709 

7  12 

7  15 

7  17 

721 

28 

24 

25 

645 

6  47 

649 

6  51 

654 

666 

668 

700 

708 

705 

708 

7  10 

7  18 

7  16 

7  18 

721 

28 

12N 

80 

646 

648 

660 

668 

654 

666 

668 

701 

703 

705 

708 

7  10 

718 

7  16 

718 

721 

22 

60N 

July    5 

646 

648 

650 

668 

664 

666 

658 

7  01 

708 

705 

708 

7  10 

712 

715 

718 

721 

22 

17 

10 

6  46 

6  47 

649 

6  61 

658 

655 

6  57 

700 

702 

704 

707 

709 

7  12 

7  14 

7  17 

7  19 

21 

85 

15 

645 

6  47 

648 

660 

662 

654 

656 

660 

7  01 

703 

705 

707 

7  10 

712 

7  16 

7  17 

20 

44 

20 

648 

645 

6  47 

649 

6  51 

668 

654 

6  57 

659 

7  01 

708 

705 

707 

7  10 

7  12 

7  14 

19 

44 

25 

642 

643 

645 

6  47 

6  49 

650 

652 

654 

666 

658 

700 

702 

704 

707 

709 

7  11 

18 

86N 

80 

640 

641 

643 

644 

646 

648 

649 

6  51 

653 

655 

6  57 

659 

701 

708 

705 

707 

17 

20K 

Aug.    4 

687 

688 

6  40 

641 

648 

645 

646 

648 

6  49 

6  51 

663 

654 

666 

668 

7t)0 

702 

15 

57 

9 

684 

685 

687 

688 

640 

641 

642 

6  44 

645 

6  47 

6  48 

660 

662 

654 

655 

6  57 

14 

28 

14 

6  81 

682 

683 

634 

686 

687 

688 

6  40 

641 

6  42 

6  44 

645 

6  47 

648 

650 

6  51 

12 

68 

19 

627 

628 

629 

680 

681 

682 

684 

685 

686 

687 

638 

6  40 

6  41 

642 

6  44 

645 

'    11 

18 

24 

623 

624 

625 

626 

627 

628 

629 

680 

6  81 

682 

683 

684 

685 

686 

688 

689 

9 

29M 

29 

6  19 

6  19 

620 

621 

622 

623 

624 

6  24 

625 

626 

627 

628 

6  29 

680 

681 

682 

7 

40N 

8ept.    8 

6  14 

6X5 

6  16 

6  16 

617 

618 

618 

6  19 

620 

620 

621 

622 

628 

624 

626 

627 

8 

48 

8 

6  10 

6  10 

6  11 

611 

612 

612 

6  13 

6  18 

6  14 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

8 

65 

18 

605 

605 

606 

606 

606 

606 

607 

607 

608 

608 

608 

609 

609 

609 

6  10 

6  11 

2 

00 

18 

600 

600 

600 

601 

6  01 

6  01 

6  01 

601 

602 

602 

602 

602 

602 

602 

608 

608 

0 

08N 

23 

556 

566 

555 

565 

555 

566 

555 

555 

555 

556 

556 

566 

556 

556 

566 

566 

1 

548 

28 

5  51 

5  51 

550 

560 

560 

550 

550 

560 

549 

5  49 

5  49 

5  49 

549 

649 

548 

548 

8 

618 

Oct     8 

546 

546 

5  48 

545 

545 

545 

544 

5  44 

544 

548 

5  43 

548 

542 

542 

5  41 

541 

6 

46 

8 

542 

541 

541 

540 

5  40 

589 

589 

588 

588 

587 

5  87 

586 

586 

585 

584 

584 

7 

40 

18 

588 

587 

583 

586 

585 

584 

584 

588 

582 

582 

531 

580 

529 

529 

528 

527 

9 

81 

18 

584 

588 

582 

5  31 

580 

580 

529 

528 

527 

526 

525 

5  24 

523 

522 

5  21 

520 

11 

18 

28 

580 

529 

528 

527 

526 

525 

524 

523 

522 

5  21 

520 

5  19 

518 

5  17 

5  16 

5  14 

18 

028 

28 

527 

526 

525 

524 

522 

521 

520 

619 

5  18 

5  17 

515 

5  14 

518 

5U 

5  10 

509 

14 

408 

Not.   2 

524 

528 

522 

520 

519 

'518 

616 

515 

5  14 

512 

5  10 

5  10 

508 

506 

506 

506 

16 

12 

7 

522 

520 

5  19 

5  18 

516 

5  15 

518 

512 

5  10 

509 

607 

506 

504 

502 

5  01 

459 

17 

88 

12 

520 

518 

5  17 

5  16 

5  14 

512 

511 

509 

507 

506 

504 

502 

500 

459 

4  57 

455 

18 

65 

17 

5  19 

5  17 

5  15 

514 

512 

510 

509 

507 

505 

508 

5  01 

500 

458 

456 

454 

452 

20 

05 

22 

5  18 

5  16 

5  14 

5  18 

5  10 

509 

506 

506 

504 

502 

469 

458 

456 

458 

4  51 

449 

21 

658 

27 

518 

516 

5  14 

512 

5  10 

500 

507 

505 

508 

5  01 

458 

456 

454 

458 

460 

4  47 

21 

668 

Beo.    2 

518 

516 

5  14 

518 

511 

509 

507 

505 

502 

500 

458 

456 

458 

4  51 

4  49 

446 

22 

85 

7 

5  19 

5  17 

5  15 

5  14 

5  11 

509 

506 

505 

503 

500 

458 

456 

458 

4  51 

4  49 

4  46 

28 

04 

12 

521 

5  19 

5  17 

5  15 

5  13 

510 

508 

506 

504 

502 

459 

4  57 

454 

452 

450 

4  47 

28 

21 

17 

523 

521 

5  19 

5  17 

5  14 

512 

510 

506 

506 

508 

5  01 

459 

456 

454 

4  51 

448 

23 

27 

22 

525 

523 

521 

5  19 

5  17 

515 

518 

5  10 

508 

506 

503 

5  01 

458 

456 

458 

4  51 

28 

218 

27 

528 

526 

524 

522 

520 

5  18 

516 

518 

5U 

5  09 

506 

504 

5  01 

459 

456 

454 

28 

088 

Jan.     1 

581 

529 

527 

525 

528 

521 

5  19 

5  17 

5  14 

5  12 

5  10 

508 

505 

508 

600 

4  57 

514 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISK 


North  T/OUude.                                                             '\ 

Declina- 

Approx. 

1 

tion. 

date. 

87° 

dSP 

390 

40° 

41*> 

42° 

430 

440 

45<» 

ASP 

470 

48° 

49° 

50° 

510 

62° 

o 

/ 

h.m. 

A.  m. 

A.  fit. 

Km. 

ft.  Wl. 

ft.  fii. 

ft.  fftm 

ft.  m. 

A.Tn. 

ft.  fn. 

Km, 

ft.  in. 

Km. 

ft.  III. 

Km. 

Km,  * 

23 

068 

Jan.    1 

7  13 

7  16 

7  19 

722 

7  25 

72S 

7  81 

785 

7  89 

7  42 

7  46 

7  50 

754 

769 

SOS 

806 

22 

87 

6 

7  13 

7  16 

7  19 

722 

725 

728 

7  81 

734 

738 

7  41 

7  45 

7  49 

753 

758 

802 

807 

21 

66 

11 

7  13 

7  16 

7  19 

7  21 

7  24 

7  27 

780 

7  S3 

7  87 

7  40 

7  44 

7  47 

7  51 

755 

800 

804 

21 

08 

16 

7  12 

7  14 

7  17 

720 

723 

726 

729 

732 

785 

788 

7  41 

7  45 

7  49 

753 

7  57 

8  01 

20 

07 

21 

7  10 

7  12 

7  14 

7  17 

7  19 

722 

725 

728 

7  81 

784 

788 

7  41 

745 

7  49 

763 

7  57 

18 

68 

26 

706 

709 

7  11 

7  14 

7  16 

7  19 

722 

7  24 

7  27 

7  81 

784 

7  87 

7  40 

743 

7  46 

760 

17 

89  8 

81 

704 

706 

708 

7  10 

7  12 

7  15 

7  17 

7  19 

7  22 

725 

728 

7  31 

733 

7  87 

740 

748 

16 

138 

Feb.    5 

659 

7  01 

703 

705 

7  07 

709 

7  11 

7  13 

7  IG 

7  19 

7  21 

7  24 

726 

729 

782 

785 

14 

40 

10 

654 

656 

658 

700 

7  01 

703 

705 

7C7 

7C9 

7  12 

7  14 

7  16 

7  18     7  21 

7  24 

727 

13 

01 

15 

648 

650 

6  52 

654 

656 

658 

659 

7  01 

702 

7  04 

7C6 

708 

7  10 

7  12 

7  14  !  7  16 

11 

16 

20 

6  43 

6  44 

6  46 

6  47 

648 

6  49 

6  51 

6  52 

6M 

656 

658 

6  59 

7  01 

703 

705  1  707 

9 

288 

25 

6  37 

688 

6  40 

641 

6  42 

6  43 

644 

6  45 

6  46 

6  47 

6  49 

650 

6  61 

658 

656 

656  1 

7 

808 

ICar.    2 

680 

6  81 

682 

683 

634 

685 

636 

637 

638 

689 

6  40 

640 

642 

643 

644 

645 

5 

84 

7 

622 

623 

6  24 

625 

625 

626 

627 

627 

62S 

628 

629 

630 

6  81 

682 

633 

684  1 

8 

37 

12 

6  15 

6  16 

6  16 

6  17 

6  17 

6  17 

6  18 

6  18 

6  19 

620 

620 

6  21 

6  21 

622 

622 

622  1 

1 

898 

17 

608 

608 

609 

609 

609 

609 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

611 

0 

20N 

22 

6  01 

6  01 

6  01 

6  01 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

559 

2 

18  N 

27 

553 

5  53 

553 

553 

552 

552 

5  51 

5  51 

550 

550 

550 

550 

5  49 

5  49 

548 

548 

4 

15N 

Apr.     1 

545 

545 

5  45 

5  45 

545 

5  44 

5  43 

5  43 

542 

5  41 

640 

5  40 

589 

538 

587 

586 

6 

09 

6 

5  87 

587 

5  87 

537 

586 

585 

584 

583 

5  82 

5  31 

5  81 

580 

528 

527 

526 

5  24 

8 

02 

U 

580 

529 

529 

529 

527 

526 

525 

5  24 

523 

5  21 

520 

5  19 

5  18 

5  16 

515 

518 

9 

51 

16 

523 

522 

522 

522 

5  21 

5  19 

518 

5  16 

5  15 

5  13 

5  12 

5  10 

508 

506 

505 

508 

U 

85 

21 

5  17 

5  16 

5  15 

5  14 

5  12 

5  10 

509 

507 

504 

503 

5  01 

4  59 

4  67 

455 

453 

460 

18 

15  N 

26 

5  10 

509 

508 

507 

505 

503 

5  01 

469 

4  57 

455 

453 

4  51 

4  49 

4  46 

444 

441 

14 

SON 

May    1 

504 

502 

5  01 

500 

458 

456 

454 

4  52 

4  49 

4  47 

445 

4  43 

4  40 

4  87 

484 

481 

16 

19 

6 

459 

4  57 

455 

454 

4  52 

450 

4  47 

445 

4  42 

4  40 

4  87 

434 

482 

429 

425 

422 

17 

42 

11 

454 

452 

450 

4  49 

4  46 

4  44 

4  41 

439 

436 

483 

4  SO 

4  27 

423 

420 

4  16 

412 

18 

55 

16 

450 

448 

4  46 

4  44 

4  41 

488 

485 

482 

430 

427 

423 

420 

4  16 

413 

4  10 

406 

19 

66 

21 

4  46 

4  44 

442 

4  40 

4  37 

484 

4  31 

428 

425 

4  21 

4  18 

4  14 

4  10 

407 

403 

358 

21 

00 

26 

443 

441 

488 

4  86 

4  32 

429 

4  26 

423 

420 

4  17 

4  13 

409 

405 

4  01 

856 

861 

21 

48M 

81 

441 

438 

486 

483 

480 

426 

423 

4  19 

4  16 

4  12 

408 

404 

400 

855 

8  51 

8  47 

22 

28N 

jtme   5 

4  40 

4  87 

484 

4  81 

428 

4  24 

4  21 

4  17 

4  14 

4  10 

406 

4  01 

3  57 

362 

848 

843 

28 

67 

10 

4  89 

486 

483 

480 

426 

423 

4  20 

4  16 

4  12 

408 

404 

8  59 

855 

360 

846 

840 

23 

17 

15 

489 

486 

433 

430 

426 

4  23 

4  19 

4  15 

4  12 

408 

403 

8  59 

354 

8  49 

845 

889 

23 

26 

20 

4  40 

436 

433 

480 

427 

423 

420 

4  16 

4  12 

408 

404 

3  69 

854 

8  49 

845 

389 

23 

25 

25 

4  40 

487 

484 

4  81 

427 

4  24 

420 

4  16 

4  13 

409 

404 

3  59 

855 

360 

844 

3  89 

28 

14  N 

80 

443 

4  40 

4  87 

483 

429 

426 

423 

4  18 

4  15 

4  11 

406 

402 

8  57 

362 

8  47 

8  42  i 

* 

22 

52N 

July    5 

4  45 

4  42 

439 

486 

483 

480 

426 

422 

4  19 

4  15 

4  10 

4C6 

402 

8  57 

862 

8  46   ' 

22 

21 

10 

4  48 

4  45 

4  42 

4  89 

436 

483 

430 

426 

422 

4  19 

4  14 

4  10 

406 

401 

856 

8  51 

21 

40 

15 

4  51 

4  48 

4  45 

4  42 

4  39 

486 

433 

429 

426 

4  22 

4  18 

4  14 

4  10 

405 

4  01 

856  . 

20 

50 

20 

455 

4  52 

4  49 

4  46 

4  43 

4  40 

4  37 

4  34 

4  31 

4  27 

423 

4  19 

4  16 

4  11 

407 

408 

19 

60 

25 

459 

466 

4  53 

450 

4  48 

4  45 

4  42 

4  39 

4  86 

433 

4  29 

425 

422 

4  18 

413 

4  09  ; 

18 

43N 

80 

503 

500 

4  57 

455 

452 

450 

4  47 

4  44 

441 

488 

435 

482 

429 

425 

421 

4  16   1 

17 

28N 

Aug.    4 

5  07 

504 

5  01 

459 

456 

454 

4  51 

4  49 

4  46 

4  43 

4  40 

4  87 

434 

481 

427 

424   ' 

16 

06 

9 

5  10 

508 

506 

504 

502 

500 

458 

455 

453 

4  51 

4  48 

4  45 

4  41 

488 

485 

482 

14 

87 

14 

5  15 

5  13 

5  11 

509 

507 

505 

503 

5  01 

4  59 

4  57 

454 

4  52 

4  48 

445 

443 

440  > 

13 

03 

19 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

509 

5  07 

505 

503 

5  01 

4  59 

465 

453 

460 

448 

11 

23 

24 

5  24 

522 

520 

5  18 

5  16 

6  15 

5  13 

5  12 

5  10 

508 

506 

504 

502 

500 

458 

466   . 

9 

89K 

29 

528 

527 

525 

523 

522 

5  21 

620 

5  18 

5  17 

5  15 

5  14 

5  12 

5  10 

508 

506 

504 

7 

51  N 

8ept.  8 

5  81 

580 

529 

528 

627 

526 

526 

5  24 

523 

522 

5  20 

5  18 

5  17 

5  16 

514 

5  18 

6 

00 

8 

586 

535 

584 

533 

582 

5  81 

5  81 

530 

529 

528 

527 

525 

524 

528 

522 

521 

4 

07 

18 

5  40 

539 

538 

5  87 

5  86 

536 

585 

584 

5  84 

583 

532 

5  82 

5  31 

529 

529 

528 

2 

11 

18 

545 

5  44 

5  43 

5  42 

5  42 

5  42 

5  41 

5  41 

5  41 

5  40 

5  40 

5  40 

589 

589 

638 

5S7 

0 

15  N 

23 

5  49 

5  48 

5  47 

5  47 

5  47 

5  47 

6  47 

6  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  46 

5  45  • 

1 

428 

28 

553 

553 

5  52 

5  62 

5  52 

5  52 

553 

5  53 

553 

553 

553 

• 

554 

654 

558 

663 

554 

8 

89  8 

Oct.     S 

5  57 

5  57 

5  57 

5  57 

5  57 

558 

558 

6  59 

559 

600 

600 

600 

600 

601 

601 

6  02 

6 

85 

8 

602 

602 

602 

602 

603 

6  03 

604 

605 

605 

606 

607 

608 

608 

609 

6  10 

6  10 

7 

28 

13 

606 

6  07 

6  07 

607 

6  08 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  18 

6  19 

9 

20 

18 

6  11 

6  12 

6  12 

6  12 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

622 

623 

625 

626 

627 

11 

08 

23 

6  15 

6  16 

6  17 

6  18 

6  19 

6  21 

622 

6  24 

625 

627 

628 

680 

6  81 

683 

685 

637 

12 

51  8 

28 

620 

6  21 

622 

623 

625 

6  27 

628 

680 

682 

684 

636 

688 

689 

641 

648 

646 

14 

808 

Nov.    2 

6  26 

627 

628 

629 

6  81 

683 

685 

687 

689 

6  41 

6  43 

645 

6  47 

649 

662 

655 

16 

03 

7 

6  81 

682 

632 

684 

636 

638 

6  40 

642 

645 

6  47 

650 

6  52 

666 

6  61 

700 

708 

17 

29 

12 

686 

688 

638 

6  40 

6  42 

6  41 

6  47 

6  49 

6  52 

654 

6  57 

700 

7  02 

706 

708 

7  11 

18 

48 

17 

6  41 

643 

6  44 

6  46 

6  49 

6  51 

654 

6  57 

6  59 

702 

705 

708 

7  11 

7  14 

7  18 

7  21 

19 

58 

22 

6  46 

648 

650 

6  52 

655 

6  67 

700 

708 

706 

709 

7  12 

7  16 

7  19 

722 

726 

790 

20 

508 

27 

6  51 

653 

655 

6  57 

700 

703 

706 

709 

712 

7  15 

7  19 

723 

726 

729 

784 

788  ' 

1 

21 

518 

Dec    2 

666 

658 

700 

702 

705 

708 

7  11 

7  14 

7  17 

720 

7  24 

728 

782 

786 

741 

744 

22 

82 

7 

700 

703 

705 

7  07 

7  10 

7  13 

7  17 

720 

723 

727 

7  81 

785 

7  89 

743 

748 

762 

28 

02 

12 

704 

707 

7  10 

7  11 

7  15 

7  18 

7  21 

7  25 

728 

782 

786 

7  40 

744 

7  49 

753 

7  68 

28 

20 

17 

707 

7  10 

7  13 

7  15 

7  18 

7  21 

725 

728 

7  32 

785 

7  40 

7  44 

748 

753 

7  57 

8  02 

23 

27 

22 

7  10 

7  13 

7  16 

7  18 

7  21 

7  24 

727 

7  81 

735 

788 

7  42 

7  47 

7  51 

756 

800 

805 

28 

228 

27 

712 

716 

7  18 

720 

723 

726 

729 

783 

7  37 

7  40 

7  44 

748 

752 

766 

802 

807 

28 

068 

Jan.     1 

7  13 

7  16 

7  19 

722 

726 

728 

7  81 

785 

7  89 

7  42 

7  46 

7  50 

754 

760 

808 

808 

TABLE  10.— MEAN  LOCAL  TIME  OF  BUN  SET. 


515 


North  Latiiude, 

Decllna- 
Uon. 

Agj^x. 

1 

1 

87« 

88» 

W> 

4ff> 

410 

42P 

43P 

440 

45P 

4SP 

470 

480 

490 

60^ 

51° 

iOP 

o 

# 

A.  HI. 

Ilhl 

h%  Ilk 

Km, 

A.ffi. 

hm   M. 

h,m. 

A.  in. 

Km. 

K  m» 

^m. 

A.m. 

A.  in. 

Km. 

A*  1R. 

A.fit 

28 

068 

Jan.    1 

464 

4  51 

448 

445 

442 

4  89 

486 

488 

429 

425 

4  21 

4  17 

4  13 

409 

404 

869 

22 

84 

6 

468 

466 

468 

450 

4  47 

445 

442 

488 

434 

4  81 

427 

428 

419 

415 

4  10 

405 

21 

68 

11 

604 

501 

468 

455 

4  52 

4  49 

446 

448 

489 

486 

433 

429 

425 

421 

4  17 

4  12 

21 

08 

16 

609 

506 

508 

500 

,4  57 

455 

462 

449 

446 

448 

489 

486 

482 

428 

424 

420 

20 

01 

21 

6  14 

512 

509 

506 

608 

5  01 

458 

455 

4  52 

4  49 

4  46 

443 

4  40 

486 

482 

429 

18 

60 

26 

6  18 

616 

5  14 

511 

606 

506 

501 

501 

458 

456 

458 

450 

4  47 

4  48 

440 

486 

17 

818 

81 

624 

521 

6  19 

517 

515 

512 

511 

509 

506 

504 

5  01 

459 

456 

462 

448 

445 

16 

048 

VBbw    6 

529 

527 

525 

528 

6  21 

5  19 

5  17 

5  15 

512 

5  10 

508 

506 

503 

500 

466 

466 

14 

80 

10 

586 

588 

6  81 

529 

527 

525 

5  21 

522 

520 

518 

5  16 

5  13 

5  11 

509 

506 

504 

12 

61 

16 

541 

589 

687 

585 

588 

582 

580 

528 

527 

525 

528 

521 

520 

5  17 

5  15 

518 

11 

06 

20 

546 

545 

543 

5  41 

6  40 

589 

588 

586 

535 

688 

582 

580 

5  28 

526 

525 

522 

9 

16  8 

26 

551 

560 

54S 

5  47 

546 

5  45 

544 

543 

5  42 

5  41 

589 

588 

5  87 

5  85 

584 

538 

7 

188 

Mat.    2 

566 

656 

654 

553 

5  62 

5  51 

560 

5  49 

5  49 

5  48 

5  47 

6  46 

545 

544 

548 

542 

5 

28 

7 

600 

600 

569 

558 

559 

558 

5  57 

656 

556 

556 

555 

553 

568 

552 

5  51 

560 

S 

26 

12 

605 

606 

605 

604 

604 

604 

604 

603 

603 

6  02 

602 

6  01 

600 

600 

600 

559 

1 

278 

17 

6  10 

609 

609 

609 

609 

600 

608 

608 

608 

608 

608 

608 

6  07 

607 

607 

607 

0 

82N 

22 

6  14 

6  14 

6  14 

6  14 

614 

6  14 

6  14 

6  15 

615 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15 

6  16 

2 

80N 

27 

619 

6  19 

6  19 

6  19 

6  19 

620 

620 

621 

621 

622 

622 

623 

623 

6  24 

624 

624 

4 

26N 

Apr.    1 

628 

6  24 

624 

624 

625 

626 

627 

627 

628 

628 

629 

680 

6  81 

682 

688 

688 

6 

21 

6 

627 

628 

629 

629 

680 

681 

682 

688 

684 

685 

636 

687 

688 

688 

640 

6  41 

8 

18 

11 

682 

683 

684 

684 

685 

686 

687 

689 

6  40 

6  41 

6  43 

641 

6  46 

646 

6  48 

660 

10 

01 

16 

686 

687 

689 

689 

6  40 

642 

648 

6  45 

6  46 

6  48 

650 

6  51 

668 

655 

656 

668 

11 

46 

21 

6  41 

643 

6  43 

6  44 

6  46 

6  47 

6  49 

6  51 

653 

665 

6  57 

659 

7  01 

703 

705 

707 

18 

26N 

26 

645 

6  46 

6  47 

6  49 

6  51 

658 

655 

6  57 

659 

7  01 

708 

706 

708 

7  10 

712 

7  15 

14 

69N 

1U7    1 

6  49 

6  51 

653 

664 

666 

658 

700 

703 

706 

707 

7  10 

713 

7  15 

7  18 

720 

724 

16 

27 

6 

6.54 

666 

6  57 

659 

7  01 

704 

706 

709 

7  11 

7  14 

717 

720 

723 

725 

728 

782 

17 

48 

11 

668 

700 

702 

704 

707 

709 

7  12 

7  15 

7  17 

720 

728 

727 

780 

782 

786 

740 

19 

02 

16 

702 

704 

706 

709 

7  11 

7  14 

7  17 

720 

723 

7  26 

780 

783 

7  87 

740 

744 

748 

20 

04 

21 

706 

709 

7  11 

7  18 

7  16 

7  19 

722 

725 

728 

782 

785 

789 

7  43 

7  46 

7  61 

766 

21 

06 

26 

7  10 

7  18 

7  15 

7  18 

7  21 

7  24 

7  26 

781 

7  84 

7  87 

7  41 

745 

7  49 

768 

7  67 

802 

21 

68M 

81 

7  14 

7  17 

720 

722 

726 

729 

782 

786 

739 

743 

7  47 

7  51 

755 

759 

804 

809 

22 

81K 

Jnne   6 

7  17 

720 

722 

726 

728 

781 

733 

788 

742 

7  46 

7  50 

755 

7  69 

808 

808 

812 

28 

00 

10 

720 

723 

725 

728 

7  81 

78ft 

7  37 

7  41 

7  45 

7  49 

754 

758 

803 

807 

8  12 

8  17 

28 

18 

16 

722 

725 

728 

7  81 

784 

788 

741 

745 

7  49 

758 

7  57 

802 

806 

8  11 

8  16 

821 

28 

26 

20 

728 

726 

729 

782 

786 

789 

743 

7  47 

7  51 

754 

759 

804 

808 

8  18 

8  18 

828 

28 

24 

26 

724 

727 

780 

788 

7  87 

7  40 

744 

7  47 

7  51 

765 

800 

804 

809 

8  14 

820 

824 

28 

12N 

80 

724 

727 

780 

788 

787 

740 

743 

7  47 

7  51 

765 

7  59 

804 

806 

8  14 

8  19 

825 

22 

60K 

July    6 

724 

727 

780 

783 

787 

7  40 

743 

7  47 

7  51 

755 

759 

808 

806 

8  13 

8  18 

828 

22 

17 

10 

722 

726 

728 

7  31 

784 

788 

741 

745 

7  49 

7  52 

756 

8  01 

806 

8  10 

8  15 

8  19 

21 

86 

16 

720 

728 

726 

729 

782 

785 

789 

742 

745 

7  49 

753 

7  57 

8  01 

805 

8  10 

8  15 

20 

44 

20 

7  17 

720 

723 

726 

729 

782 

785 

788 

7  41 

7  45 

748 

752 

756 

8  01 

806 

8  10 

19 

44 

26 

7  13 

7  16 

7  19 

722 

726 

727 

730 

788 

786 

789 

7  43 

7  47 

750 

754 

758 

802 

18 

86N 

80 

709 

712 

7  15 

7  17 

720 

722 

725 

728 

7  81 

783 

7  37 

7  40 

743 

748 

752 

766 

17 

20K 

Aoff.    4 

704 

707 

709 

7  12 

7  14 

7  16 

7  19 

721 

7  24 

727 

780 

733 

7  83 

7  40 

744 

7  47 

16 

67 

9 

669 

7  02 

704 

706 

708 

7  10 

712 

7  15 

7  17 

7  19 

722 

725 

7  27 

782 

785 

788 

14 

28 

14 

663 

666 

6  57 

700 

702 

704 

706 

708 

7  10 

7  12 

7  15 

7  16 

720 

728 

725 

728 

12 

68 

19 

6  47 

6  49 

6  51 

653 

655 

6  57 

658 

700 

702 

704 

706 

707 

7  10 

7  13 

7  15 

7  18 

11 

18 

24 

640 

6  42 

6  44 

6  46 

6  48 

6  49 

650 

6C2 

654 

655 

6  57 

658 

7  01 

703 

705 

707 

9 

29N 

29 

683 

635 

686 

688 

6  40 

641 

642 

643 

645 

6  46 

6  48 

649 

6  51 

652 

654 

666 

7 

40N 

Sept    8 

628 

629 

680 

680 

682 

682 

688 

685 

636 

687 

688 

689 

6  40 

6  42 

6  43 

6  46 

6 

49 

8 

620 

6  21 

622 

622 

623 

6  24 

625 

626 

626 

6  27 

6  28 

6  29 

680 

6  31 

6  32 

688 

8 

66 

13 

612 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

6  20 

6  21 

622 

2 

00 

18 

608 

604 

605 

606 

606 

606 

607 

607 

6  07 

608 

608 

608 

6  09 

6  09 

609 

6  10 

0 

06N 

28 

566 

5  57 

5  57 

558 

568 

558 

558 

568 

568 

558 

558 

558 

558 

558 

558 

558 

1 

648 

28 

549 

5  49 

549 

549 

5  49 

5  43 

5  49 

548 

5  48 

5  48 

5  48 

548 

5  47 

5  47 

5  47 

546 

8 

618 

Oct     8 

541 

5  41 

5  41 

5  41 

541 

5  40 

5  43 

539 

589 

588 

588 

5  87 

5  87 

586 

586 

585 

6 

46 

8 

583 

583 

583 

588 

583 

532 

5  31 

530 

530 

5  29 

528 

5  27 

526 

525 

5  24 

524 

7 

40 

18 

526 

526 

525 

525 

521 

523 

522 

521 

520 

5  19 

5  17 

5  16 

5  15 

5  15 

5  14 

5  12 

9 

81 

18 

5  19 

5  10 

5  19 

5  18 

5  17 

5  16 

5  15 

5  13 

5  12 

5  11 

509 

508 

506 

505 

5  03 

5  01 

11 

18 

28 

5  13 

5  12 

5  11 

5  11 

5  10 

5  07 

506 

504 

503 

5  01 

500 

458 

456 

455 

463 

4  51 

18 

028 

28 

507 

506 

505 

504 

502 

500 

459 

4  57 

455 

453 

4  51 

4  49 

4  47 

4  46 

444 

4  41 

14 

408 

Hov.    2 

502 

500 

469 

458 

466 

454 

452 

450 

4  48 

4  46 

448 

441 

489 

436 

433 

4  8X 

16 

12 

7 

4  57 

455 

454 

453 

4  51 

4  48 

446 

444 

4  41 

4  39 

487 

484 

4  31 

429 

426 

428 

17 

88 

12 

468 

4  51 

4  49 

448 

4  45 

4  43 

441 

438 

435 

433 

480 

427 

4  24 

422 

4  19 

4  15 

18 

66 

17 

4  49 

4  48 

4  46 

4  44 

4  42 

488 

436 

483 

430 

427 

424 

4  21 

4  18 

4  16 

4  12 

406 

20 

06 

22 

4  47 

4  45 

4  43 

4  40 

438 

485 

432 

429 

426 

423 

420 

4  17 

4  13 

409 

405 

4  01 

21 

068 

27 

444 

442 

440 

4  87 

484 

4  81 

428 

425 

422 

4  19 

4  15 

4  12 

409 

405 

4  01 

3  57 

21 

668 

Dec.    2 

444 

441 

488 

486 

483 

480 

427 

423 

420 

4  17 

4  13 

409 

406 

402 

3  57 

858 

22 

86 

7 

444 

441 

438 

485 

432 

429 

426 

422 

4  19 

4  15 

4  11 

408 

404 

859 

854 

8  51 

28 

04 

12 

4  44 

4  41 

488 

4  86 

482 

429 

426 

423 

4  19 

4  15 

4  11 

4  07 

403 

358 

854 

850 

28 

21 

17 

4  46 

443 

4  40 

4  87 

488 

4  80 

427 

4  24 

420 

4  16 

4  12 

408 

404 

859 

854 

850 

28 

27 

22 

448 

4  45 

442 

4  89 

486 

483 

430 

4  26 

422 

4  19 

4  15 

4  10 

406 

402 

8  57 

853 

28 

218 

27 

4  51 

448 

445 

442 

489 

486 

433 

429 

426 

422 

4  18 

4  14 

4  10 

406 

400 

354 

28 

088 

Jan.     1 

454 

4  51 

448 

445 

442 

489 

486 

488 

429 

426 

4  21 

4  17 

4  13 

409    404 

359 

63219^—11 32 


616 


TABLE  10.— MEAN  LOCAL  TIME  OF  BUN  RISE. 


' 

North  LatUude. 

Deollnar 
ticm. 

^SS" 

68» 

540 

66P 

66° 

6T> 

Sep 

6»o 

60° 

6I0 

62° 

680 

640 

66° 

66° 

67<» 

GBP 

o     / 

A.tn. 

A.m. 

fum. 

h,   fflm 

A.m. 

h,  tn. 

A.  m. 

Km, 

fLm, 

A.in. 

A.m. 

A.m. 

A.  Ma 

Km, 

Vvo    VWS 

A.m. 

28  05S 

Jan.  1 

8  13 

819 

824 

881 

887 

845 

858 

902 

9  11 

923 

984 

949 

10  05 

10  27 

10  67 

22  87 

6 

812 

8  17 

823 

829 

885 

842 

860 

869 

907 

918 

929 

948 

9  67 

10  18 

10  43 

*"ii'68" 

2168 

U 

809 

8  14 

8  19 

825 

8  81 

888 

845 

864 

902 

9  11 

922 

984 

9  47 

10  06 

10  26 

1124 

2106 

16 

805 

8  11 

8  16 

822 

827 

883 

840 

8  47 

855 

90S 

9  11 

922 

984 

962 

10  06 

10  66 

20  07 

21 

801 

8  07 

811 

8  16 

821 

827 

883 

889 

8  47 

866 

905 

9  16 

927 

9  40 

955 

10  82 

18  58 

26 

754 

768 

803 

807 

8  18 

8  18 

823 

829 

887 

8  44 

8  61 

9  01 

9  11 

921 

983 

948 

17  898 

81 

7  46 

760 

765 

769 

803 

808 

8  12 

8  18 

825 

8  81 

888 

8  46 

864 

904 

9  14 

925 

16  188 

Feb.  5 

738 

741 

746 

7  49 

768 

7  67 

8  01 

8C6 

8  11 

818 

828 

880 

887 

8  45 

866 

904 

14  40 

10 

780 

783 

785 

740 

743 

7  47 

?S 

754 

759 

803 

808 

815 

821 

827 

886 

843 

13  01 

15 

7  19 

722 

725 

727 

780 

783 

7  40 

7  44 

7  49 

758 

758 

803 

809 

8  16 

822 

11  16 

20 

709 

7  11 

7  13 

7  17 

7  19 

722 

724 

727 

780 

784 

787 

742 

7  46 

760 

766 

801 

9288 

25 

6  67 

669 

702 

705 

706 

708 

7  11 

7  13 

7  15 

718 

721 

7  24 

728 

781 

785 

7  40 

7808 

Mar.  2 

6  46 

6  48 

660 

6  61 

663 

664 

666 

6  67 

6  69 

7  01 

704 

7  07 

709 

712 

7  14 

7  19 

584 

7 

6  85 

6  86 

687 

688 

689 

640 

6  41 

6  43 

6  43 

6  45 

6  47 

6  48 

660 

662 

665 

6  57 

887 

12 

6  23 

623 

6  24 

625 

626 

626 

627 

628 

628 

680 

6  81 

682 

683 

684 

686 

687  , 

1898 

17 

6  11 

6  12 

612 

6  12 

6  12 

612 

612 

613 

6  18 

6  14 

6  15 

6  15 

6  14 

6  14 

615 

6  16  i 

020N 

22 

559 

569 

5  69 

569 

559 

568 

568 

5  57 

5  67 

5  57 

566 

565 

555 

554 

564 

555 

2  18K 

27 

6  47 

5  47 

5  46 

5  46 

545 

544 

548 

642 

5  41 

5  49 

589 

588 

586 

585 

584 

583 

415N 

Apr.  1 

585 

585 

684 

588 

581 

580 

529 

527 

525 

5  24 

523 

621 

6  19 

6  17 

516 

5  13 

609 

6 

523 

522 

520 

5  19 

5  18 

5  16 

5  14 

5  12 

5  10 

5  07 

505 

502 

469 

4  57 

454 

4  51 

802 

11 

5U 

5  10 

509 

607 

505 

502 

500 

4  57 

454 

4  51 

448 

445 

442 

488 

484 

480 

951 

16 

5  01 

4  59 

466 

464 

4  61 

4«48 

445 

442 

439 

485 

482 

428 

423 

418 

4  14 

408 

1185 

21 

4  49 

4  46 

4  43 

4  40 

487 

484 

430 

4  27 

4  24 

4  19 

4  15 

4  10 

405 

869 

862 

844 

13  15N 

26 

489 

486 

483 

429 

428 

422 

4  18 

4  18 

409 

408 

858 

858 

8  47 

889 

881 

822 

14  SON 

May  1 

428 

425 

422 

4  18 

414 

409 

405 

859 

{64 
8  40 

8  48 

8  48 

885 

828 

820 

8  10 

SOD  ' 

16  19 

6 

4  18 

4  15 

4  11 

4  07 

402 

8  67 

862 

8  46 

888 

827 

8  18 

8  10 

269 

248 

286 

17  42 

11 

409 

406 

400 

855 

8  51 

845 

889 

882 

827 

3  19 

812 

802 

2  52 

240 

226 

2  11 

18  55 

16 

4  01 

866 

8  51 

8  47 

842 

885 

829 

8  21 

8  14 

806 

2  57 

2  45 

284 

220 

208 

148 

19  58 

21 

863 

8  49 

844 

888 

882 

825 

8  19 

8  10 

802 

253 

242 

229 

2  16 

169 

188 

112 

2100 

26 

8  46 

842 

886 

880 

823 

8  16 

809 

259 

260 

2  89 

229 

2  18 

168 

187 

110 

015 

Z14SN 

81 

8  41 

885 

829 

8  22 

8  16 

808 

8  01 

260 

240 

228 

2  16 

168 

141 

1  16 

084 

22  28N 
22  67 

June  5 
10 

8  87 
884 

8  81 
828 

825 
8  21 

8  18 
8  14 

8  11 
807 

802 
268 

254 
2  49 

248 
288 

282 
227 

2  19 
2  12 

206 
168 

145 
185 

125 
112 

062 
023 

28  17 

15 

883 

827 

820 

3  IS 

805 

256 

2  47 

285 

223 

2C8 

163 

127 

102 

Does  not  set  between — 

23  26 

20 

883 

827 

820 

812 

804 

265 

2  46 

284 

228 

207 

151 

124 

0  57 

June  11 

June  2 

May25 

23  25 

25 

883 

826 

820 

8  12 

804 

255 

246 

285 

223 

207 

151 

125 

058 

and 

and 

and 

28  14K 

80 

8S5 

3  29 

823 

8  15 

807 

268 

2  49 

288 

227 

2  12 

157 

182 

108 

Julyl 

Julvll 
days 

July  18  ! 
days    ! 

22G2N 

July  6 

3  40 

884 

828 

821 

8  13 

804 

266 

2  44 

283 

2  19 

205 

143 

121 

085 

22  21 
21  40 

10 
15 

8  46 
850 

8  40 
8  44 

384 
888 

827 
882 

8  19 
825 

8  11 
8  17 

803 
809 

262 
800 

2  41 
2  61 

228 
2  89 

2  14 
226 

165 
2  10 

187 
154 

104 
128 

"o'eo' 

20  60 

20 

366 

8  61 

8  46 

889 

383 

326 

8  19 

8  10 

802 

2  52 

241 

2  27 

2  12 

160 

125 

""'o'ii'i 

19  60 

25 

401 

3  59 

854 

8  48 

342 

886 

829 

8  21 

8  13 

805 

265 

243 

229 

2  11 

152 

124 

18  43M 

80 

4  12 

407 

403 

8  67 

3  62 

846 

8  40 

383 

826 

8  17 

807 

2  57 

245 

2  81 

215 

155 

17  28K 

Aug.  4 

420 

4  15 

411 

406 

4  01 

866 

860 

8  44 

887 

829 

821 

8  11 

802 

a.6o 

287 

222  . 

16  06 

9 

428 

424 

420 

4  15 

4  11 

406 

4  01 

866 

860 

8  41 

887 

8  29 

821 

8  12 

800 

248 

14  87 

14 

437 

433 

429 

425 

421 

4  17 

4  13 

408 

408 

8  67 

3  51 

8  45 

888 

829 

823 

810 

13  03 

19 

445 

4  42 

488 

435 

432 

428 

4  24 

420 

4  16 

4  11 

405 

859 

863 

8  47 

888 

880 

1123 

24 

454 

4  61 

4  49 

4  46 

443 

4  40 

4  37 

483 

480 

4  24 

420 

4  15 

4  10 

404 

868 

8  51 

989N 

29 

602 

500 

4  57 

465 

462 

460 

4  47 

4  44 

441 

488 

484 

480 

425 

421 

4  16 

4  10  1 

7  61N 

Sept.  8 

5  11 

509 

507 

605 

503 

600 

468 

466 

468 

4  61 

448 

4  44 

4  41 

487 

488 

429  1 

600 

8 

520 

618 

5  16 

6  14 

6  13 

6U 

5  10 

508 

606 

5.04 

502 

468 

466 

458 

4  61 

4  47 

407 

18 

527 

526 

525 

5  24 

623 

522 

6  21 

520 

5  18 

5  17 

5  15 

5  14 

6  12 

5  10 

507 

505 

2  11 

18 

536 

5  86 

586 

535 

534 

584 

583 

582 

582 

5  81 

580 

5  28 

6  27 

626 

5  24 

528 

0  15N 

28 

545 

5  45 

5  41 

644 

6  41 

6  44 

5  48 

543 

5  43 

5  43 

5  43 

5  43 

642 

6  41 

541 

540 

1428 

28 

664 

563 

663 

564 

551 

664 

565 

565 

665 

566 

666 

556 

566 

6  57 

5  57 

56B 

8898 

Oct    8 

608 

6  03 

603 

604 

605 

605 

606 

6  07 

606 

609 

6  10 

6  10 

6  12 

613 

6  14 

6  10 

585 

8 

6  12 

612 

6  13 

6  14 

6  15 

6  16 

618 

6  19 

6  21 

622 

6  24 

625 

627 

629 

681 

684 

728 

18 

620 

622 

622 

6  24 

626 

628 

629 

6  81 

683 

686 

688 

6  41 

642 

6  46 

6  49 

662 

920 

18 

629 

6  31 

682 

634 

6  37 

689 

6  41 

6  44 

6  47 

6  49 

6  62 

655 

668 

702 

706 

711 

U08 

28 

689 

6  41 

642 

6  45 

648 

650 

663 

666 

700 

703 

7  07 

7  10 

7  14 

7  19 

726 

780  • 

12  618 

28 

648 

6  51 

6  52 

656 

6  69 

702 

705 

709 

7  13 

7  17 

722 

726 

780 

7  87 

748 

760  i 

14  80  8 

Not.  2 

658 

7  01 

703 

706 

7  10 

7  14 

7  18 

722 

727 

7  82 

736 

7  42 

748 

765 

802 

810  i 

16  08 

7 

706 

709 

712 

7  16 

720 

7  24 

729 

734 

7  89 

745 

760 

7  67 

808 

8  12 

820 

55  ' 

17  29 

12 

7  16 

7  19 

722 

726 

7  31 

736 

741 

7  47 

7  62 

7  69 

806 

8  13 

821 

8  81 

8  41 

863 

18  48 

17 

725 

730 

733 

788 

743 

7  48 

764 

800 

807 

8  13 

820 

829 

888 

848 

900 

913 

19  68 

22 

734 

789 

742 

7  48 

753 

759 

805 

8  12 

8  19 

828 

886 

8  46 

865 

909 

924 

940  . 

20  598 

27 

743 

7  48 

7  61 

7  57 

803 

8  10 

8  16 

824 

8  81 

841 

860 

902 

9  18 

927 

944 

10  06  j 

21618 

Dec  2 

7  49 

754 

769 

806 

8  12 

8  19 

826 

884 

8  43 

868 

902 

9  16 

928 

945 

10  06 

10  83  t 

22  82 

7 

7  67 

802 

808 

8  14 

820 

828 

885 

8  44 

863 

903 

9  18 

928 

942 

10  02 

10  26 

U  85 

23  02 

12 

802 

808 

8  14 

820 

827 

885 

842 

8  62 

9  01 

9  12 

922 

988 

968 

10  15 

10  44 

Does 

23  20 

17 

807 

8  13 

8  18 

825 

832 

8  40 

8  48 

8  67 

907 

9  18 

929 

9  45 

10  01 

10  24 

1100 

not 

23  27 

22 

8  10 

8  16 

821 

828 

886 

8  43 

8  61 

9  01 

9  10 

9  21 

982 

9  49 

10  05 

10  29 

U04 

rise 

23  228 

27 

812 

8  18 

824 

830 

887 

846 

868 

908 

9  12 

922 

988 

9  49 

10  06 

10  27 

1102 

Dec.ll  ' 
to 

23  068 

Jan.  1 

8  13 

8  19 

824 

8  81 

887 

845 

668 

902 

9  11 

928 

984 

9  49 

10  05 

10  27 

10  57 

•** 
Jan.  2  1 

TABLE  10.— MEAK  LOCAL  TIME  OF  SUN  SET. 
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North  LatUude. 

DecU- 
{nation. 

Ajpjox. 

1 

1 

bSP 

54« 

56° 

56° 

6r> 

58° 

W> 

60O 

61° 

62° 

68° 

640 

86P 

660 

67« 

68»^ 

o    / 

A.  fll. 

A.  111. 

A.  HI. 

A.  in. 

A.1II. 

A.  flk 

K,  III. 

Km, 

A.  111. 

A*  flk 

A.m. 

K.  m. 

A.1II. 

A.  in. 

KvL 

iLm. 

28  038 

Jan.  1 

854 

8  49 

848 

886 

880 

822 

814 

805 

266 

2  44 

282 

2  17 

202 

140 

111 

22  84 

6 

400 

864 

8  48 

842 

886 

829 

821 

818 

804 

2  52 

2  41 

227 

2  13 

154 

180 

■"o'm 

2168 

11 

407 

4  01 

856 

850 

844 

887 

880 

822 

8  14 

804 

254 

241 

227 

2  11 

167 

123 

2102 

16 

4  15 

410 

405 

859 

854 

8  47 

841 

888 

826 

8  17 

808 

266 

245 

2  80 

2  18 

160 

20  01 

21 

4  24 

4  19 

4  14 

409 

404 

858 

862 

8  45 

888 

829 

822 

8  10 

300 

2  47 

282 

2  16 

18  60 

26 

482 

427 

423 

4  18 

4  14 

408 

408 

8  57 

8  61 

844 

885 

826 

8  18 

807 

266 

241 

17  818 

81 

442 

487 

484 

429 

425 

420 

415 

4  10 

405 

858 

r 

852 

848 

886 

826 

8  16 

8  04 

16  048 

Feb.  5 

4  52 

4  47 

4  44 

4  40 

486 

482 

*4  28 

428 

4  18 

1 

4  18 

407 

4"00 

863 

845 

'8  86 

'8  27 

14  80 

10 

5  01 

4  57 

455 

4  51 

448 

444 

441 

486 

482 

427 

428 

4  17 

4  10 

404 

8  57 

8  49 

12  61 

16 

6  11 

608 

606 

608 

500 

4  57 

454 

460 

4  46 

442 

488 

483 

427 

422 

4  16 

409 

1106 

20 

520 

6  17 

5  15 

513 

6  11 

508 

505 

503 

500 

456 

4  53 

448 

4  44 

440 

485 

480 

9  168 

25 

5  81 

529 

527 

525 

523 

6  21 

5  19 

5  16 

• 

6  14 

612 

508 

506 

502 

4  58 

454 

460 

7  188 

Mar.  2 

540 

588 

587 

586 

584 

582 

5  81 

529 

528 

626 

524 

620 

hl% 

'6  16 

'  6  12 

609 

623 

7 

5  49 

548 

5  47 

5  46 

544 

643 

642 

541 

541 

589 

587 

585 

684 

582 

529 

627 

1    826 

12 

568 

5  57 

5  57 

666 

666 

556 

655 

564 

663 

6  52 

662 

660 

550 

5  49 

5  47 

546 

i    1278 

17 

607 

606 

606 

606 

606 

606 

606 

606 

605 

605 

605 

605 

605 

605 

604 

604 

0  82N 

22 

6  16 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

620 

621 

621 

,  621 

621 

2  SON 

27 

625 

626 

626 

627 

628 

629 

680 

681 

682 

688 

684 

685 

686 

688 

.  688 

640 

4  26K 

Apr.  1 

684 

685 

686 

687 

689 

6  40 

642 

643 

645 

6  46 

6"48 

660 

652 

654 

6  67 

660 

621 

6 

643 

643 

645 

6  47 

648 

660 

6  52 

665 

6  67 

659 

702 

704 

706 

7  10 

7  13 

7  17 

818 

11 

6  62 

653 

655 

6  57 

659 

701 

704 

707 

709 

7  13 

7  16 

720 

723 

726 

781 

786 

10  01 

16 

700 

702 

704 

707 

7  10 

7  18 

7  16 

7  19 

722 

726 

780 

785 

789 

748 

749 

756 

1146 

21 

709 

712 

7  15 

7  18 

721 

725 

728 

782 

786 

7  40 

745 

760 

755 

800 

807 

8  14 

18  26N 

26 

7  18 

720 

7  24 

727 

7  81 

785 

739 

744 

7  49 

754 

769 

805 

8  11 

8  19 

,826 

8  86 

14  69N 

Kay  1 

727 

780 

788 

787 

74i 

7  46 

7  61 

766 

802 

807 

8  13 

820 

827 

886 

-846 

866 

16  27 

6 

786 

789 

743 

7  47 

752 

7  67 

803 

909 

8  15 

822 

828 

887 

8  46 

866 

907 

920 

17  48 

11 

744 

7  48 

7  52 

7  57 

802 

806 

814 

821 

828 

885 

848 

858 

904 

9  15 

929 

945 

19  02 

16 

7  52 

766 

8  01 

807 

812 

8  19 

825 

883 

8  41 

860 

869 

9  10 

922 

986 

963 

10  15 

20  04 

21 

800 

804 

809 

8  16 

822 

829 

886 

844 

853 

903 

9  13 

926 

940 

966 

10  16 

10  44 

2105 

28 

807 

8  12 

817 

825 

8  81 

888 

846 

855 

904 

9  16 

927 

942 

958 

1018 

10  46 

2163M 

81 

815 

820 

825 

883 

840 

8  47 

865 

905 

9  16 

927 

940 

9  57 

10  16 

10  42 

U27 

22  81N 
28  00 

28  18 

June  5 
10 
15 

8  19 
8  24 
828 

825 
880 
884 

8  81 
886 
8  40 

889 
844 

8  47 

846 

8  61 
865 

864 
900 
904 

^908 
9  10 
9  14 

9  14 

921 

•  9' 26 

924 
982 
986 

987 

9  46 
9  51 

9  61 
10  01 
10  07 

10  11 
10  28 
10  81 

10  82 
10  47 
10  67 

1166 

1141 

Doesnc 

V  V  V  V   V  V  V  V  ■  ^  ^  ^  ^   ^  ^  ^  ^  1    1 

»taet  between—  {| 

23  26 

20 

880 

885 

842 

8  49 

8  67 

906 

916 

928 

989 

954 

1010 

10  86 

1108 

June  11 

June  2 

May  26 

28  24 

25 

880 

887 

8  43 

8  51 

858 

908 

9  17 

929 

940 

954 

10  09 

10  84 

11  02 

and 

and 

and 

23  12N 

SO 

8  81 

888 

8  44 

8  51 

859 

906 

9  17 

928 

989 

954 

10  09 

10  88 

10  57 

Julyl. 

days. 

days. 

<  22  50N 

July  5 

829 

885 

8  41 

848 

866 

904 

9  13 

924 

924 

948 

10  02 

10  24 

10  43 

1181 

22  17 

10 

8  26 

882 

888 

846 

8  62 

900 

908 

9  18 

928 

9  40 

954 

10  12 

10  81 

1108 

21  35 

»      15 

821 

8  27 

883 

839 

8  46 

863 

901 

910 

920 

9  81 

943 

969 

10  15 

10  87 

"ii'i6* 

20  44 

20 

8  15 

8  21 

827 

883 

889 

8  46 

863 

901 

9  10 

920 

981 

9  46 

10  01 

10  18 

10  44 

"ii'24' 

19  44 

25 

808 

8  13 

8  18 

822 

829 

885 

842 

860 

858 

908 

9  17 

980 

948 

9  57 

10  15 

10  88 

18  36N 

30 

800 

805 

8  10 

8  15 

820 

826 

882 

839 

8  46 

864 

904 

9  14 

9  24 

938 

908 

10  12 

:  17  20N 

Ang.  4 

7  51 

766 

800 

806 

809 

815 

820 

826 

883 

841 

848 

8  57 

907 

9  18 

981 

946 

i  15  57 

9 

742 

7  46 

760 

764 

758 

803 

807 

8  13 

8  19 

825 

882 

840 

8  49 

858 

909 

922 

!  14  28 

14 

782 

786 

789 

742 

7  46 

760 

754 

769 

804 

8  10 

8  16 

828 

881 

886 

848 

858 

12  68 

19 

722 

7  24 

7  27 

780 

783 

787 

741 

745 

749 

764 

760 

805 

8  11 

818 

826 

888 

11  18 

24 

7  10 

7  13 

7  15 

7  19 

7  21 

725 

728 

781 

785 

789 

743 

748 

768 

758 

804 

811 

,    9  29N 

29 

6  59 

7  01 

703 

706 

7  07 

7  10 

.  7  18 

7  16 

7  19 

7  22 

725 

780 

784 

788 

748 

749 

7  40N 

8ept.8 

6  47 

6  49 

6  61 

662 

654 

666 

658 

7  01 

703 

706 

706 

712 

7  16 

7  19 

728 

728 

649 

8 

685 

6  87 

688 

689 

641 

642 

644 

646 

6  47 

6  49 

6  61 

655 

6  57 

700 

708 

707 

866 

13 

623 

6  24 

625 

626 

627 

629 

680 

6  81 

682 

684 

685 

687 

688 

6  41 

648 

665 

.    200 

18 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

618 

6  19 

620 

621 

628 

624 

0  08N 

23 

559 

559 

5  59 

559 

559 

600 

600 

600 

600 

600 

600 

6  01 

602 

602 

602 

608 

1648 

28 

5  47 

5  47 

5  46 

5  46 

6  46 

545 

545 
581 

6  45 

5  44 

544 

6  48 

6  43 

5  43 

542 

642 

641 

8  518 

Oct    8 

535 

585 

584 

588 

682 

581 

580 

629 

528 

626 

626 

5  25 

623 

622 

620 

646 

8 

523 

522 

6  21 

520 

5  19 

5  17 

5  16 

5  15 

5  13 

5  11 

6  10 

606 

506 

504 

602 

469 

,    740 

IS 

5  11 

5  10 

509 

507 

506 

504 

602 

500 

468 

465 

458 

460 

4  48 

446 

442 

489 

981 

18 

5  01 

459 

4  67 

456 

453 

460 

448 

4  46 

4  43 

4  40 

487 

483 

4  81 

427 

422 

4  18 

11  18 

23 

4  49 

4  48 

445 

4  44 

4  41 

488 

486 

482 

428 

4  24 

421 

4  16 

4  13 

408 

408 

8  67 

13  028 

28 

488 

487 

484 

4  81 

428 

425 

422 

4  18 

4  14 

409 

406 

400 

355 

850 

848 

886 

.14  408 

Nov.  2 

429 

426 

423 

4  19 

4  16 

4  11 

408 

404 

869 

855 

8  49 

844 

8  87 

8  81 

826 

8  16 

16  12 

7 

420 

4  17 

4  14 

4  10 

405 

402 

8  67 

8  52 

8  47 

841 

885 

828 

822 

8  18 

806 

255 

17  88 

12 

4  12 

409 

405 

4  01 

856 

8  51 

8  46 

8  40 

885 

828 

822 

8  14 

805 

256 

246 

284 

18  55 

17 

404 

4  01 

8  57 

8  52 

8  47 

841 

886 

829 

823 

8  16 

808 

259 

2  51 

289 

227 

2  12 

20  05 

22 

358 

853 

8  49 

8  43 

838 

882 

826 

8  19 

8  18 

804 

266 

2  46 

286 

288 

209 

160 

121058 

27 

3  52 

848 

843 

8  87 

882 

825 

8  18 

8  10 

804 

255 

246 

284 

223 

206 

149 

127 

'21558 

Dec.  2 

348 

8  44 

888 

882 

327 

8  19 

8  12 

804 

2  57 

2  47 

287 

2  24 

2  11 

162 

181 

108 

22  85 

7 

8  45 

8  40 

825 

828 

822 

8  14 

807 

258 

2  49 

288 

227 

2  12 

157 

140 

1  12 

086 

28  04 

12 

8  44 

889 

838 

827 

820 

8  12 

806 

255 

2  46 

284 

228 

207 

1  51 

129 

068 

Does 

28  21 

17 

844 

888 

882 

826 

8  19 

8  11 

808 

264 

2  44 

282 

220 

204 

147 

124 

0  49 

not 

28  27 

22 

8  47 

8  41 

886 

829 

322 

8  14 

806 

256 

2  47 

285 

228 

206 

149 

125 

0  49 

rise 

28  218 

27 

8  49 

843 

887 

881 

824 

8  16 

808 

259 

2  49 

287 

225 

209 

152 

180 

056 

Dec.  11 

to 
Jan.  2. 

28  088 

'     - 

Jan.  1 

854 

8  49 

848 

886 

880 

822 

8  14 

806 

256 

244 

282 

2  17 

202 

140 

1  U 

518 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Decli- 
na- 
tion. 

Approx. 
date. 

North  IxttUude. 

I 

1 

69° 

70° 

710 

72° 

729 

740 

75° 

76°        770 

78° 

80° 

82° 

84° 

86° 

88° 

90° 

o      / 

28  058 
22  87 
2158 
2108 
20  07 
18  58 
17  898 

161SS 
14  40 

13  01 
1116 

9  288 

7  308 
584 

8  87 
1898 
0  20N 

1  218N 

415N 

609 

802 

9  51 
1185 
1815N 

14  SON 

Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 

6 
11 
16 
21 
26 
31 

June  5 
10 
15 
20 
25 
30 

July  5 
10 
15 
20 
25 
30 

Auff.  4 
9 
14 
19 
24 
29 

8ept.  3 

8 
13 
18 
23 
28 

Oct.    8 
8 
IS 
18 
28 
28 

Nov.  2 
7 
12 
17 
22 
27 

Dec.  2 
7 
12 
17 
22 
27 

Jan.  1 

h.  fit. 
Rises 
Jan.  11 
11  68 
1105 
10  85 
10  06 
939 

9  15 
858 
829 
807 
745 

722 
659 
688 
6  16 
554 
5  81 

509 
4  47 
424 
401 
837 
8  13 

2  47 
220 
1  SO 
1  18 

h.  171. 

8und 
Nov.27 

to 

Jan.  16 

11  03 

10  26 

956 

928 
908 
888 
8  14 
730 

726 
702 
639 
6  16 
568 
529 

506 
442 
4  18 
353 
328 
3  01 

283 
2  02 
124 
025 

h,  m. 
oesnot 
Nov.22 

to 
Jan.  21 

rise- 
Nov.lfi 

to 
Jan.  26 

h.  tn. 
Sandc 
Nov.14 

and 

fan.29; 

77 

days. 

11  18 

10  28 
944 
9  11 
8  39 
809 

7  40 
7  13 
645 
6  18 
5  50 
522 

455 
426 
358 
325 
252 
2  13 

1  25 

A.  m,     h.  m. 
tes  not  rise  bet^ 
Nov.lONov.  6 

and      and 

Feb.  2;  Feb.  6; 

85     1     93 

A.  ffl» 

reen— 
Nov.  4 

and 

Feb.  9; 

98 

days. 

A.  fH.      A.  fll. 

Sun  does  not  r 
Nov.  1  Oct.  28 

and      and 
Feb.U;  Feb.14; 

103        110 
days.    days. 

isebetv 
Oct.  28 

and 

Feb.20; 

121 

days. 

h.  tn, 
reen— 
Oct.  17 

and 
Feb.26; 

183 
days. 

A.  fA.     A.  m.     A.  m.     A.  vt. 
3un  does  not  rise  between — ; 
>ct.  120ct.  7  Oct.   18ept.27 

and      and      and      and 
Mar.  8;  Mar.  8;  tfar.lS;  Mar.18: 

143        153        164        178 
days.    days.    days.    days. 

10  56 
10  16 

943 
9  14 
848 
822 
7  56 

7  81 
706 
641 
6  16 
552 
526 

508 
487 
412 
345 
3  17 
248 

2  15 
187 
048 

11  38 
10  44 

10  03 
928 
858 
880 
802 

785 
709 
643 
6  18 
552 
525 

500 
482 
405 
885 
805 
283 

1  55 
1  05 

days.<  days. 

1108 

10  06 

925 

8  51 

8  18 

7  47 

7  17 
648 
6  19 
5  49 
520 

5  01 
4  19 

8  49 
3  12 
234 
1  48 

0  37 

11  58 

10  81 

948 

908 

828 

765 
7  22 
6  51 
6  19 
548 
5  17 

446 

4  12 
389 
258 
2  18 
108 

11  28 

10  11 

9  18 

840 

806 
728 
654 
621 
5  47 
5  14 

440 
358 
826 
240 
147 

10  36 
938 
854 

8  18 
734 
6  57 
6  21 
545 
509 

4  32 
858 
3  10 
2  18 
104 

10  10 
9  12 

825 
7  41 
702 
622 
543 
506 

4  24 
840 
2  51 
146 

10  06 

856 
800 
7  11 
625 
538 
4  51 

400 
808 
1  47 

952 
882 
728 
629 
581 
4  81 

323 

164 

933 
7  56 
6  86 
5  18 
855 

205 

922 
650 
458 
230 

732 
830 

...... > ' 

1 

1 

******                            * 

1 

I 



...... ., 

1 

1 

1619 

1 

1 

il7  42 

1 

:::::.:::..::! 

18  55 

19  58 
2100 
2148N 

22  28N 
2257 
2817 
28  26 
28  25 
2814N 

22  62N 

2221 

2140 

20  50 
19  50 
1848M 

17  28N 
16  06 
14  87 

18  06 
1123 

9  89N 

7  51N 
600 
407 
211 
015N 
1428 

8  398 
535 
728 
920 

1108 
12  51S 

14  808 

16  08 

17  29 

18  48 

19  58 

20  59S 

21518 

22  82 

23  02 
23  20 
23  27 

I23  22S 

23  05S 

1 



1 

, 

._ 

1 

1 

[ 

1 

Sund< 
May  21 

and 
Ju]y23; 

64 
days. 

^esnot 
May  16 

and 
July27; 

days. 

letbeti 
May  12 

and 

JulySl; 

81 

days. 

reen— 

May  9 

and 

days. 

8and< 
May  5 

and 

Aug.  8; 

days. 

>esnot 
May  2 

and 
AoflLp: 

days. 

letbeti 
Apr.  28 

and 

Aug.l5; 

110 

days. 

reen— 
Apr.2fi 

and 
Aag.l8; 

days. 

Bund< 

Apr.  22 

and 

Aue^; 

days. 

MB  not 

Apr.  19 

and 

days. 

letbeti^ 

Apr.  14 

and 

days. 

reen— 

Apr.  i 

and 

Sept4; 

days. 

Sun  does  not  set  between — 
Apr.  3  Mar.29  Mar.3i  Mar.19 
and      and      and      and 
3ept.9;  Septl5: 9Bpl.20;  BefK^Si 
160        171        181    ^92 
days.    days.    days.    days. 

\.'..'..'.'.\ 



1 
1 -. 

':;.::::' ..ji 

[ 

044 
1  29 

204 
285 
258 
820 
348 
403 

428 
443 
502 
520 
539 
559 

.6  17 
6  35 

6  56 

7  15 
736 

7  57 

8  19 
842 
906 

9  31 
958 

10  34 

Sandc 

Dec.  8 

and 

Jan.l0; 

39 
days. 

1 

1 

1 

0  51 

1  41 

2  16 
245 

3  10 
384 

8  57 

4  18 

4  59 
459 
6  19 
589 

5  59 

6  18 
6  39 

6  59 
720 

7  42 
805 

829 
855 

9  23 
954 

10  31 

1 

1  09 
1  57 
220 
256 
325 
8  49 

4  12 
438 
466 

5  17 
538 
559 

6  21 
6  42 
704 
726 
750 

8  14 

840 

9  10 
9  42 

10  22 

1 

1  23 

2  10 
2  44 
8  13 
840 

406 
429 
463 
5  15 
538 
600 

622 
645 
708 
732 
768 
825 

854 
928 

10  09 

11  16 

040 
1  44 
226 
300 
3  30 

3  57 
422 

4  48 

5  12 
536 
600 

6  23 

6  48 

7  13 

7  39 

8  07 

8  38 

9  11 
954 

11  10 

1 

1  00 
205 

2  44 

8  18 

348 

4  16 
444 

5  10 
526 

6  01 

626 
652 

7  19 

7  47 

8  18 
8  52 

983 
10  25 

1 

1 

135 
226 
306 

887 
408 
438 
506 
584 
6  01 

626 

6  52 

7  19 

7  47 

8  18 
8  52 

10  04 

0  44 

2  01 
2-45 

3  24 
400 

4  33 
508 
533 
603 

6  31 
702 
734 
8  07 

8  49 

9  35 

10  45 

1 

■ 

127 
2  37 

808 
848 
425 

4  57 

5  81 
603 

684 
708 
743 
8  20 
908 
10  15 

1 

165 

2  49 
336 
4  17 
454 
529 
604 

638 

7  15 
755 

8  41 

9  36 



•  •«»»•• 

1  54 
303 
356 
442 
525 
608 

6  51 

7  37 

8  28 

9  32 

■ 

158 

8  20 
428 

5  18 

6  12 

708 
809 

9  24 

2  08 
360 
507 
620 

7  36 
9  10 

1 

230 
444 
635 

840 

329 
721 

f 

i 

■'*  1 

* 

1 i 

1 

" 

'             1 

1 1 

***•"""■ 

ie.«i  not  r 
Nov.27 

and 

Jan. 16; 

51 

days. 

'i8ebet\ 
Nov.22 

and 

Jan  .21; 

61 

days. 

veen— 

Nov.18 

and 

Jan.25: 

69 
days. 

Sun  do 
Nov.14 

and 
Jan.29; 

77 
days. 

lesnot] 
Nov.lO 

and 
Feb.  2; 

85 
days. 

isebet^ 
Nov.  6 

and 
Feb,  6; 

days. 

reen — 
Nov.  4 

and 
Feb.  9; 

96 
days. 

Sundc 
Nov.  1 

and 

Feb.U; 

103 

days. 

tea  not  i 
Oct.  28 

and 
Feb.14; 

110 
days. 

1 
Isebeti 
Oct.  23 

and 

Feb.20; 

121 

days. 

(reen— 
Oct.  17 

and 

Feb.26; 

138 

days. 

Sundc 
Oct.  12 

and 
Mar.  8; 

148 
days. 

)e8not] 
Oct,   7 

and 
Mar.  8; 

158 
days. 

-ise  bet' 
Oct.  1 

and 
MRr.l8; 

164 
days. 

ireen — 
|Sept.27 

an<1 
Mar.18: 

173 
days. 

1 

1 

■ 1 

i 

TABLE  10.— MEAN  LOCAL  TmE  OP  SUN  SET. 
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1 

DecU- 

na- 

Uon. 

Approz. 
date. 

North  Latitude. 

69° 

70° 

710 

72° 

73° 

74° 

75° 

76° 

77° 

78° 

80° 

82° 

84° 

86° 

88° 

90° 

o    / 

23  086 
22  34 
2158 

12102 
20  01 

,18  60 

17  318 

16  048 
14  30 
12  61 
1106 
9168 

7188 

528 

825 

1278 

032N 

2  80N 

4  26N 
i  621 

818 
10  01 
1146 

18  25N 

14  59N 

16  27 

17  48 
|19  02 
|20  04 
12105 
|2158N 

22  81N 
123  00 

2318 

23  26 
2324 
2312N 

22  50N 

Jan.  1 
6 
U 
16 
21 
26 
81 

Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 
6 
11 
16 
21 
26 
81 

June  5 
10 
16 
20 
26 
80 

July  5 
10 
15 
20 
26 
80 

Aug.  4 
9 
14 
19 
34 
29 

Sept.  8 
8 
18 
18 
28 
28 

Oct.    8 
8 
18 
18 
28 
28 

Not.  2 
7 
12 
17 
22 
27 

Dec.  2 
7 
12 
17 
22 
27 

Jan.  1 

A.  HI* 
Rlaes 
Jan.  11 
084 
124 
152 
224 
260 

8  16 
840 
402 
428 
444 

506 
525 
544 
604 
628 
642 

7  02 
721 
740 

8  01 
828 
8  44 

907 

985 

10  02 

10  40 

8und 
Nov.27] 

to 

Jan.  16 

1  25 

208 

%84 

803 
829 
853 

4  16 
438 

502 
523 
548 
604 
624 
644 

706 
726 

7  47 
809 
882 

8  57 

924 
954 

10  81 

11  43 

oesnot 
Nov.22 

to 
Jan.  21 

A.  fii. 
rlsfr- 
Nov.18 

to 
Jan.2S 

h.  M. 

Sundc 
Nov.14 

and 
Jan.29; 

77 
days. 

108 

206 
245 

3  19 
860 

4  18 

4  46 

5  12 
587 
602 
626 
660 

7  16 
742 
808 
886 
906 
945 

10  82 

A.  tn.     A.  m, 
>e8  not  rise  betv 
Nov.lONov.  6 

and      and 

Feb.  2;  Feb.  6; 

85         98 

h.  in. 
reen— 
Nov.  4 

and 

Feb.  9; 

96 

days. 

A.  fll. 

Bundc 
Nov.  1 

and 
Feb.U; 

108 
days. 

A.  tit, 

«8notx 
Oct.  28 

and 
FeU14: 

110 
days. 

h.  m 
isebetv 
Oct  28 

and 
Feb.20: 

121 

days. 

A.  971. 

yeen— 
Oct  17 

and 
Feb.26; 

188 
days. 

h.  fli.     h,  m.     A.  m.     A*  m. 
Sun  does  not  rise  between^ 
Oct  12  Oct   7  Oct    18ept27 

and      and      and      and 
Mar.  8;  Mar.  8;  Mar.l3;  Msr.lS; 

148        158        164        178 
days.    days,    days./  days. 

1  84 

2  14 

2  47 

3  16 
344 
409 
438 

4  57 

5  19 
541 
606 
624 
646 

708 
780 
762 

8  17 
848 

9  11 

940 

10  14 

11  17 

088 

1  48 

229 
302 
888 
400 
426 

452 

5  16 
540 
603 

6  25 
648 

7  12 
7  86 
800 
827 
855 
926 

10  03 
10  55 

days.  1  days. 

1  82 
226 
308 
839 
4  10 

4  41 
506 
585 

6  01 
627 
654 

7  21 

7  49 

8  17 
8  49 
925 

10  12 

11  84 

088 
200 
2  47 
826 
4  01 

483 
506 
582 
600 
6  28 

6  57 

726 

7  57 
829 
905 
9  49 

11  02 

1  18 

2  28 

3  10 
860 

426 
458 
529 
600 
680 
7  01 

788 
807 
848 
925 
10  18 

1  87 
250 
887 

4  16 
462 
526 
650 
682 
706 

7  40 

8  18 
900 
946 

1107 

042 
224 

8  31 

406 
445 
522 
559 
684 
7  11 

7  48 
828 

9  14 
10  22 

2  29 

8  36 
427 
5  14 

5  57 

6  41 
726 

8  13 

909 

10  25 

2  42 
8  67 
458 
554 
660 
7  47 

85C2 
10  24 

300 

4  38 

5  49 
706 
8  25 

10  18 

.•••••• 

887 

589 

788 

10  02 

509 
9  16 

Rises 
Mar.  19 

* 

1 

:::::::::::::: 

1 

8und( 
May  21 
and 
July28; 

days. 

• 

>e8not 
May  16 

and 
July27; 

daya. 

set  bet^ 
May  12 

and 

JalySl; 

81 

days. 

reen— 
May  fi 

and 

days. 

Sund< 
May  5 

and 
Aug.  8; 

96 
days. 

lesnot 

May  2 

and 

AuK.12: 

days. 

set  beti 
Apr.  28 

and 

AugJ.5; 

110 

days. 

reen— 

Apr.  26 

and 

AugOS; 

116 

days. 

Sund( 
Apr.  22 
and 

"^' 

days. 

oesnot 

Apr.  19 

and 

days. 

letbet^ 

Apr.  14 

and 

Au^; 

days. 

reen— 

Apr.  i 

and 

Sept  4; 

days. 

Sundc 
Apr.  3 
and 

days. 

tesnot 
Mar.29 

and 
Seotl5; 

days. 

set  bet\ 

Mar.24 

and 

Sei>t20: 

days. 

reen— 
Mar.  19 

and 

9ept26; 

192 

days. 

12217 

1 

••••**• 

12135 

_[,,          ! 

'2044 

1 
,,,,,., . _i  

19  44 

11  16 
10  35 

10  05 
935 
909 
848 
8  19 
765 

7*82 

7  09 
648 
625 
6  03 
541 

5  19 
458 
486 
4  14 

8  51 
329 

806 
244 
220 
154 
130 
058 

Sundc 
Dec.  8 

and 

Jan.10; 

89 

days. 

1 

18  36N 

11  15 

10  27 
962 
922 
854 
828 
808 

788 
7  14 
6  51 
627 
604 
6  41 

5  18 
456 
4  81 
406 
844 
320 

266 
230 
2  08 
1  83 
056 

17  20N 
15  57 
14  28 
12  53 

10  55 
10  12 
9  87 
906 
887 
8  10 

744 

7  19 
654 
629 
605 
5  41 

5  16 
4  61 
426 
402 
387 

8  10 

245 
2  15 
142 
1  03 

10  31 
965 
920 
8  47 
8  18 

7  51 
725 
658 
682 
606 
541 

5  16 
4  47 
428 
866 
829 
300 

280 
156 
1  15 

11  19 

10  19 

987 

902 

829 

759 
780 
702 
682 
607 
5  40 

5  12 
445 
4  17 
849 
8  18 
2  47 

2  18 
1  84 

1100 

10  02 

9  18 

840 

806 
7  87 
706 
687 
606 
589 

5  10 
441 
4  11 
840 
807 
241 

160 
066 

10  28 
987 
855 

8  19 
745 

7  13 
642 
6  11 
540 

509 
488 

405 

8  81 
254 
2  12 

1  18 

1126 

10  02 

9  12 

8  31 
754 

7  18 
644 
6  11 
538 

505 
4  31 
866 

8  18 
286 
1  47 

080 

:::::::- ::  ::::i 

f 

'1118 

10  34 
984 

845 
808 
725 
6  49 
6  13 
537 

506 
425 
846 
804 
2  18 
1  04 

'   9  29N 

10  01 

904 
8  14 
7  81 
6  61 
6  13 
584 

466 
4  18 
884 
246 
147 

7  40N 
5  49 
855 
200 
003N 
1548 

8  518 
546 
740 
981 

1118 

13  028 

14  408 
1612 

17  88 

18  55 
20  05 
21058 

21558 
122  85 
28  04 
28  21 
28  27 
28218 

2308B 

966 
8  47 
752 
702 
6  15 
529 

442 
854 
269 
160 

9  48 
826 
720 
621 
524 

4  24 

820 
1  66 

9  81 
7  57 
680 
5  14 

354 
2  14 

906 
660 
455 

2  42 

7  51 
366 

Sets 
Sept26 

>e8not: 
Nov.27 

and 

Jan.l6; 

51 

days. 

rise  bet 
Nov.22 

and 

Jan.21; 

61 

days. 

ween— 
Nov.18 

and 

Jan.25; 

69 

days. 

8und( 
Nov.14 

and 

Jan.29; 

77 

days. 

yea  not 
Nov.lO 

and 

Feb.  2; 

85 

days. 

isebet 
Nov.  6 

and 

Feb.  6; 

93 

days. 

ween— 
Nov.  4 

and 

Feb.  9; 

96 

days. 

Sundc 
Nov.  1 

and 
FeUU; 

108 
days. 

>e8not 
Oct.  28 

and 

Febl4; 

110 

days. 

rise  bet 
Oct.  28 

and 

Feb.20; 

121 

days. 

ween— 
Oct  17 

and 

rehMi 

188 

days. 

8undc 
Oct  12 

and 
Mar.  8; 

148 
days. 

)e8not: 
Oct    7 

and 

Mar.  8; 

158 

days. 

Isebet 
Oct   1 

and 
Mar.lS; 

164 
days. 

vreen— 
Sept.27 

and 

Mar.18; 

178 

days. 

620 


TABLE  10.— MEAN  LOCAL  TIME  OP  SUN  RISE. 


South  Lcdiiude. 

i 
1 

Declina- 
Uon. 

*8sr- 

1 

1 

• 

0° 

2^ 

4° 

6° 

8° 

10° 

11° 

12° 

13° 

14°   ' 

15° 

16° 

17° 

18° 

19° 

20°   1 

o        # 

A.  m. 

h.  m. 

A.  m. 

h.  m. 

A.  lit. 

A.  in. 

A.  fn. 

A.  M. 

A.  in. 

A.  M. 

A.  tn. 

A.  m. 

A.  in. 

A.  m. 

A.  m. 

A.  M. 

28    058 

Jan.     1 

559 

555 

5  62 

5  49 

5  45 

542 

540 

538 

586 

534 

533 

581 

529 

527 

626 

523 

22    37 

6 

602 

559 

556 

552 

5  49 

545 

6  44 

5  42 

540 

538 

537 

585 

588 

5  81 

529 

527 

21    58 

11 

604 

6  01 

558 

555 

5  51 

5  47 

645 

5  44 

542 

6  40 

539 

587 

535 

588 

5  81 

580; 

21    08 

16 

606 

608 

600 

5  57 

564 

560 

548 

5  47 

545 

548 

542 

5  40 

588 

586 

535 

5  33 

20    07 

21 

607 

604 

6  01 

558 

555 

5  52 

5  61 

649 

5  47 

5  46 

5  44 

548 

5  41 

589 

538 

586  ' 

18    58 

26 

609 

606 

604 

6  01 

5  58 

556 

654 

6  52 

6  61 

550 

5  48 

546 

646 

548 

5  42 

5  40  ' 

17    39  8 

31 

6  10 

607 

605 

602 

6  00 

6  67 

556 

555 

5  53 

552 

5  51 

5  49 

648 

5  46 

545 

544  1 

16    13  S 

Feb.    5 

6  10 

608 

606 

604 

6  01 

558 

5  57 

656 

664 

553 

552 

5  61 

560 

548 

6  47 

546 

14    40 

10 

6  11 

609 

607 

606 

602 

600 

600 

558 

5  67 

566 

555 

564 

653 

552 

550 

550 

13    01 

15 

6  11 

609 

607 

606 

608 

6  01 

6  01 

600 

559 

658 

5  57 

566 

665 

554 

553     552 

11    16 

20 

6  10 

6  09 

607 

606 

604 

602 

602 

6  01 

600 

559 

668 

5  57 

6  57 

556 

555     554 

9    28  8 

25 

6  10 

609 

6  07 

606 

604 

603 

602 

6  02 

6  01 

600 

600 

550 

559 

558 

5  57     5  56 

7    308 

Mar.    2 

6  09 

6  06 

607 

606 

604 

603 

602 

602 

6  01 

600 

600 

569 

550 

556 

558 

5  57 

5    84 

7 

607 

607 

606 

6  06 

604 

604 

603 

603 

6  03 

602 

602 

6  01 

6  01 

600 

600 

6  00 

3    37 

12 

606 

606 

605 

605 

604 

604 

604 

604 

603 

603 

603 

602 

602 

602 

602 

6  01 

1    39  8 

17 

605 

604 

6  04 

604 

604 

604 

604 

604 

6  04 

604 

603 

608 

608 

608 

60S 

603 

0    20N 

22 

603 

603 

603 

604 

604 

604 

604 

604 

6  04 

604 

604 

604 

604 

6  04 

604 

604 

2    18  N 

27 

602 

6  02 

602 

608 

603 

604 

6  04 

604 

604 

604 

605 

605 

606 

605 

605 

606 

4    15N 

Apr.     1 

600 

6  01 

6  01 

602 

608 

603 

603 

603 

608 

604 

6(M 

604 

605 

605 

605 

606 

6    09 

6 

559 

600 

600 

602 

602 

603 

604 

604 

605 

605 

606 

606 

607 

607 

606 

606 

8    02 

11 

5  57 

5  59 

600 

6  01 

6  02 

603 

604 

604 

605 

606 

606 

607 

606 

606  ,  600 

609 

9    51 

16 

556 

558 

559 

600 

602 

608 

604 

605 

6  06 

606 

607 

606 

609 

6  09  !  6  10 

6  11 

11    35 

21 

555 

5  67 

558 

6  00 

6  02 

603 

604 

605 

606 

607 

608 

609 

6  10 

6  11 

6  12 

6  12 

13    15  N 

26 

554 

556 

558 

6  00 

602 

603 

604 

606 

606 

607 

6  06 

609 

6  10 

6  11 

6  12 

6  13 

14    50N 

May     1 

553 

556 

658 

600 

602 

604 

605 

606 

608 

609 

6  10 

6  11 

6  12 

6  13     6  14 

6  16 

16    19 

6 

558 

556 

558 

600 

602 

606 

606 

6  07 

609 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  17 

17    42 

11 

552 

555 

558 

600 

603 

606 

6  07 

608 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

18    55 

16 

552 

556 

558 

6  01 

603 

606 

606 

609 

6  11 

6  12 

6  14 

6  15 

6  17 

6  18 

620 

6  21 

19    58 

21 

5  52 

656 

568 

6  01 

604 

6  07 

609 

6  10 

6  12 

6  14 

6  15 

6  17 

6  18 

620 

622 

62S 

21    00 

26 

553 

656 

560 

602 

605 

608 

6  10 

6  12 

6  13 

6  15 

6  17 

6  18 

620 

6  21 

623 

625 

21    48  N 

81 

553 

5  67 

6  00 

608 

606 

6  10 

6  12 

6  18 

6  15 

6  16 

6  18 

620 

622 

623 

625 

627 

22    28  N 

June   5 

554 

5  58 

6  01 

605 

6  08 

6  11 

6  13 

6  14 

6  16 

6  18 

620 

622 

628 

625 

627 

629 

22    57 

10 

555 

5  59 

602 

606 

609 

6  12 

6  14 

6  16 

6  18 

620 

6  21 

623 

625 

627 

629 

6  81 

23    17 

16 

556 

6  00 

6  03 

607 

6  10 

6  13 

6  14 

6  16 

6  18 

620 

6  22 

623 

625 

627 

629 

6  31 

28    26 

20 

5  57 

6  01 

6  04 

608 

6  11 

6  15 

6  17 

6  18 

6  20 

622 

6  24 

6  26 

628 

630 

632 

638 

28    25 

25 

558 

6  02 

605 

609 

6  12 

6  16 

6  18 

6  19 

6  21 

628 

625 

627 

6  29 

6  81 

682 

684 

23    14  N 

80 

559 

608 

606 

6  10 

6  18 

6  16 

6  17 

6  19 

621 

6  23 

626 

627 

629 

6  81 

632 

6M 

22    52  N 

July    5 

600 

6  04 

607 

6  11 

6  14 

6  17 

6  18 

620 

6  21 

623 

625 

6  27 

629 

ersi 

689e 

634 

22    21 

10 

6  01 

6  04 

608 

6  11 

6  14 

6  18 

6  19 

6  21 

628 

6.24 

626 

6  28 

680 

682 

688 

685 

21    40 

15 

602 

6  05 

608 

6  11 

6  14 

6  18 

6  19 

6  21 

628 

6  24 

626 

628 

6  29 

6  81 

683 

634 

20    50 

20 

602 

6  05 

608 

6  11 

6  14 

6  17 

6  19 

6  21 

622 

6  24 

6  25 

627 

628 

680 

6  82 

683 

19    50 

25 

602 

6  05 

608 

6  11 

6  14 

6  17 

6  18 

6  20 

6  21 

623 

6  24 

6  26 

627 

629 

680 

632 

18    43  N 

80 

602 

605 

608 

6  11 

6  13 

6  16 

6  17 

6  19 

620 

6  21 

628 

6  24 

626 

627 

6  28 

680 

17    28N 

Aug.    4 

602 

6  05 

6  07 

6  10 

6  12 

6  16 

6  17 

6  18 

6  19 

6  21 

622 

6  28 

6  25 

626 

627 

629 

16    06 

9 

6  02 

6  04 

606 

606 

6  11 

6  13 

6  14 

6  16 

6  16 

6  18 

6  19 

620 

6  21 

622 

6  24     6  25 

14    37 

14 

6  01 

6  03 

606 

607 

609 

6  11 

6  12 

6  18 

6  14 

6  15 

6  16 

6  17 

6  18 

620 

6  21     6  22 

13    03 

19 

600 

6  02 

604 

605 

607 

609 

6  10 

6  10 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17  ;  6  18 

11    23 

24 

659 

6  01 

603 

604 

606 

607 

6  08 

609 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

9    39  N 

29 

5  57 

568 

600 

6  01 

602 

604 

604 

606 

606 

606 

607 

6  08 

608 

609 

6  10 

6  10 

7    51  N 

Sept.    8 

556 

5  67 

658 

569 

6  00 

6  01 

6  01 

602 

602 

603 

603 

604 

604 

605 

606 

606 

6    00 

8 

554 

555 

5  66 

656 

5  57 

658 

658 

559 

559 

559 

600 

600 

600 

6  01 

602 

602 

4    07 

13 

5  52 

553 

653 

554 

664 

656 

556 

655 

655 

556 

556 

656 

656 

5  57 

5  57 

5  57 

2    11 

18 

5  51 

5  51 

6  51 

6  51 

6  51 

5  62 

5  52 

552 

6  52 

5  52 

6  62 

652 

652 

552 

5  58     5  53 

0    15N 

28 

5  49 

5  49 

5  49 

6  49 

6  49 

6  49 

5  49 

6  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

6  49 

5  49 

1    42  8 

28 

5  47 

5  47 

646 

5  46 

5  46 

6  46 

5  46 

6  46 

546 

5  46 

546 

545 

545 

645 

645 

545 

3    398 

Oct.     3 

545 

5  45 

5  44 

644 

5  43 

643 

6  43 

5  43 

642 

5  42 

5  42 

5  41 

5  41 

6  41 

540 

540 

5    35 

8 

5  44 

6  43 

5  42 

6  41 

540 

5  40 

6  89 

589 

638 

538 

587 

587 

586 

686 

535 

585 

7    28 

13 

5  43 

5  41 

5  40 

6  39 

538 

6  87 

686 

586 

5  85 

535 

584 

583 

588 

582 

5  31 

5  81 

9    20 

18 

5  42 

540 

538 

537 

536 

685 

536 

684 

683 

633 

532 

5  81 

530 

529 

529 

528 

11    08 

23 

5  41 

5  39 

6  37 

536 

584 

533 

633 

632 

5  81 

630 

629 

628 

527 

526 

6  25 

524 

12    51  8 

28 

540 

538 

536 

531 

532 

5  31 

6  31 

530 

529 

627 

527 

525 

524 

528 

522 

5  21 

14    30  8 

Nov.    2 

5  40 

638 

535 

533 

5  31 

529 

5  28 

527 

526 

624 

5  24 

622 

5  21 

620 

5  19 

5  18 

16    03 

7 

540 

638 

635 

683 

580 

528 

527 

526 

6  24 

623 

522 

520 

5  19 

5  18 

6  16 

5  15 

17    29 

12 

540 

538 

536 

533 

5  30 

527 

526 

526 

523 

522 

521 

5  19 

6  18 

6  16 

615 

5  18 

18    48 

17 

5  41 

538 

535 

683 

580 

527 

526 

5  24 

528 

6  21 

620 

618 

5  17 

5  15 

5  14 

5  12 

19    58 

22 

5  42 

539 

686 

534 

5  30 

527 

5  26 

5  24 

623 

5  21 

620 

6  18 

5  16 

615 

5  13 

5  11 

20    598 

27 

5  44 

6  40 

6  37 

535 

5  31 

528 

527 

525 

5  23 

522 

520 

5  18 

6  16 

5  15 

5  13 

5  11 

21    51  8 

Dec.     2 

5  45 

6  42 

589 

586 

532 

529 

528 

526 

5  24 

622 

5  21 

5  19 

6  17 

5  15 

518 

5  11 

22    32 

t 

6  47 

6  43 

5  40 

637 

533 

630 

5  28 

5  26 

525 

523 

5  21 

5  19 

5  17 

615 

5  13 

6  11 

23    02 

12 

550 

6  46 

5  43 

5  40 

636 

532 

530 

528 

6  26 

524 

523 

5  21 

5  19 

5  17 

5  15 

5  13 

23    20 

17 

5  52 

5  49 

5  45 

5  42 

538 

584 

5  32 

630 

528 

526 

525 

523 

521 

6  19 

5  17 

5  15 

23    27 

22 

5  54 

5  51 

5  48 

5  44 

5  41 

5  37 

535 

5  84 

532 

630 

628 

526 

5  24 

622 

520 

5  18 

23    228 

27 

5  67 

554 

550 

5  47 

5  48 

5  39 

587 

535 

538 

6  81 

530 

528 

526 

694 

522 

520 

23    058 

Jan.     1 

559 

555 

5  52 

5  49 

5  45 

542 

5  40 

5  88 

5  36 

534  ,  533 

1 

5  81 

529 

627 

525 

523 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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• 

South  LatUude, 

Decllna- 
tion. 

^SS£" 

• 

• 

1 

1 
1 

0° 

2° 

4° 

6<» 

8P 

10» 

U9 

129 

18° 

14« 

150 

16P 

170 

18° 

190 

20° 

1 
o 

/ 

h.  m. 

h.  fit. 

h.  7n. 

h,  m. 

A.  m. 

h»  m. 

h.m. 

h.  171. 

A.  fit. 

h.  tn. 

A.  IRt 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.ffi. 

23 

03  8 

Jan.     1 

608 

6  12 

6  15 

6  18 

622 

626 

627 

629 

6  81 

682 

684 

686 

6  38 

640 

6  42 

644 

22 

84i 

6 

6  10 

6  14 

6  17 

620 

6  24 

627 

629 

6  31 

682 

684 

686 

688 

6  40 

6  41 

648 

645 

21 

63 

11 

6  12 

6  16 

6  18 

622 

625 

628 

629 

6  81 

683 

684 

6  86 

688 

6  40 

6  41 

6  43 

645 

21 

02 

16 

6  14 

6  17 

620 

628 

626 

629 

680 

6  82 

688 

684 

6  37 

688 

6  40 

642 

643 

6  45 

20 

01 

21 

6  15 

6  18 

6  21 

624 

627 

680 

682 

683 

6  85 

686 

688 

6  89 

6  41 

6  43 

6  44 

6  46 

I    18 

50 

26 

6  17 

620 

622 

625 

628 

680 

6  82 

683 

685 

686 

688 

689 

6  40 

642 

6  44 

6  45 

17 

31  S 

31 

6  17 

6  20 

623 

625 

628 

680 

6  81 

683 

684 

685 

687 

638 

6  40 

6  41 

6  42 

644 

16 

04  S 

Feb.    5 

6  18 

620 

623 

625 

627 

680 

6  81 

682 

683 

684 

686 

6  37 

688 

689 

6  40 

6  42 

14 

80 

10 

6  18 

620 

6  22 

624 

626 

629 

6  31 

682 

683 

634 

685 

6  86 

6  87 

638 

6  89 

6  40 

12 

51 

15 

6  18 

620 

622 

628 

625 

627 

628 

629 

680 

6  81 

682 

688 

634 

685 

636 

636 

1    11 

06 

20 

6  18 

6  19 

6  21 

622 

624 

628 

627 

628 

629 

629 

680 

6  31 

682 

633 

634 

6  34 

9 

16  8 

25 

6  17 

6  18 

6  19 

621 

622 

624 

625 

625 

626 

6  27 

627 

628 

629 

629 

680 

6  81 

7 

18  8 

Mar.    2 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

6  21 

622 

622 

628 

628 

6  24 

624 

625 

6  26 

626 

.      5 

23 

7 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

620 

620 

620 

6  21 

6  21 

622 

622 

622 

623 

6  23 

,      8 

25 

12 

6  14 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

6  17 

6  17 

6  18 

6  18 

1 

27  8 

17 

6  12 

6  12 

6  12 

6  12 

6  12 

6  18 

6  18 

6  18 

6  13 

6  18 

6  18 

6  13 

6  18 

618 

6  14 

6  14 

0 

82N 

22 

6  11 

6  10 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  10 

6  11 

6  10 

6  10 

6  10 

2 

SON 

27 

609 

606 

608 

608 

607 

606 

608 

607 

607 

607 

607 

607 

607 

606 

606 

606 

4 

26  N 

Apr.     1 

608 

607 

606 

606 

606 

606 

605 

604 

604 

604 

603 

60S 

6  08 

602 

602 

6  01 

6 

21 

6 

606 

605 

604 

606 

6  02 

602 

602 

6  01 

6  01 

600 

600 

5  59 

559 

558 

558 

6  57 

8 

18 

11 

605 

608 

602 

6  01 

600 

559 

560 

558 

556 

5  57 

5  57 

555 

555 

555 

554 

553 

1    10 

01 

16 

604 

608 

600 

560 

5  57 

5  57 

556 

555 

555 

554 

558 

552 

552 

5  51 

550 

5  49 

11 

46 

21 

608 

600 

559 

5  57 

555 

554 

558 

5  52 

5  51 

550 

549 

5  48 

5  47 

5  46 

545 

5  44 

13 

25N 

26 

602 

550 

5  57 

556 

554 

5  52 

550 

550 

548 

5  47 

546 

546 

544 

548 

542 

541 

14 

59N 

May     1 

6  01 

558 

556 

554 

552 

550 

548 

5  47 

546 

545 

544 

548 

5  42 

5  40 

5  89 

5  88 

16 

27 

6 

600 

558 

555 

553 

560 

5  49 

5  48 

5  47 

545 

544 

5  48 

5  41 

540 

5  89 

588 

586 

17 

48 

11 

600 

5  67 

555 

5  52 

560 

5  47 

545 

544 

5  48 

5  42 

540 

589 

587 

586 

584 

583 

19 

02 

16 

600 

5  57 

554 

5  52 

in 

5  46 

544 

543 

5  42 

5  41 

589 

587 

586 

584 

5  82 

5  81 

20 

04 

21 

600 

5  57 

554 

5  51 

546 

545 

5  48 

542 

5  41 

5^9 

5  87 

586 

583 

582 

5  81 

21 

06 

26 

6  01 

558 

554 

5  51 

548 

545 

^44 

542 

5  40 

5  89 

587 

585 

584 

582 

530 

529 

21 

53N 

81 

6  01 

558 

555 

5  52 

548 

546 

548 

5  42 

540 

538 

587 

585 

583 

5  81 

580 

528 

22 

31  N 

Jane   5 

602 

559 

556 

552 

5  49 

545 

544 

5  42 

540 

588 

5  87 

585 

683 

5  31 

529 

528 

28 

00 

10 

608 

600 

556 

558 

5  50 

546 

544 

5  42 

5  41 

5  89 

587 

585 

583 

582 

530 

528 

28 

18 

15 

e  04 

6  01 

5  57 

554 

560 

5  47 

545 

548 

5  42 

540 

588 

586 

584 

582 

580 

528 

28 

26 

20 

605 

602 

558 

535 

5  51 

548 

5  46 

544 

548 

5  41 

5  89 

587 

585 

583 

5  81 

529 

28 

24 

25 

606 

608 

600 

556 

558 

5  49 

5  47 

546 

544 

5  42 

5  40 

588 

586 

584 

582 

580 

28 

12  N 

80 

607 

604 

6  01 

5  57 

554 

550 

548 

5  47 

545 

5  43 

541 

589 

588 

586 

584 

582 

22 

SON 

July    5 

606 

605 

6  02 

558 

555 

5  51 

5  49 

5  47 

545 

543 

5  42 

540 

588 

536 

584 

533 

22 

17 

10 

609 

606 

603 

559 

556 

553 

5  51 

5  49 

5  48 

5  46 

544 

5  42 

5  41 

5  39 

5  87 

585 

21 

35 

15 

6  10 

606 

604 

600 

5  57 

554 

552 

5  51 

5  49 

5  47 

5  46 

544 

542 

5  41 

539 

587 

20 

44 

20 

6  10 

607 

604 

6  01 

558 

556 

558 

552 

550 

5  49 

5  47 

5  46 

5  44 

5  42 

541 

5  89 

19 

44 

25 

6  10 

607 

604 

602 

559 

556 

554 

558 

552 

550 

548 

5  47 

545 

544 

5  42 

5  41 

18 

1 

SON 

80 

6  10 

607 

605 

602 

559 

5  57 

555 

554 

558 

5  51 

550 

548 

5  47 

5  46 

544 

543 

:  17 

20N 

Aug.    4 

6  10 

607 

606 

602 

600 

5  57 

556 

555 

554 

5  52 

5  51 

550 

548 

5  47 

5  46 

544 

!      16 

57 

9 

609 

607 

604 

6  02 

600 

558 

556 

555 

554 

553 

552 

5  51 

550 

548 

5  47 

5  46 

14 

28 

.    14 

608 

606 

604 

602 

600 

558 

5  57 

556 

556 

554 

553 

552 

5  51 

550 

548 

5  47 

12 

53 

19 

607 

605 

603 

602 

600 

558 

5  57 

656 

556 

554 

554 

558 

5  52 

5  51 

550 

5  49 

11 

18 

24 

606 

604 

603 

6  01 

600 

558 

5  57 

556 

556 

5  55 

554 

554 

5  52 

5  52 

5  51 

560 

9 

29N 

29 

605 

6  03 

602 

600 

559 

558 

5  57 

556 

556 

555 

555 

554 

553 

553 

5  52 

5  51 

7 

40N 

8ept.    3 

608 

602 

6  01 

600 

559 

558 

5  67 

5  57 

556 

556 

555 

555 

554 

554 

553 

5  52 

5 

49 

8 

602 

600 

600 

559 

558 

6  57 

5  57 

556 

556 

556 

555 

555 

556 

554 

554 

553 

8 

55 

13 

600 

559 

558 

558 

5  57 

5  57 

5  57 

556 

556 

556 

556 

555 

555 

555 

555 

554 

2 

00 

18 

558 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

0 

03N 

23 

556 

556 

556 

556 

556 

556 

556 

"556 

556 

556 

556 

556 

556 

556 

5  W 

5  57 

1 

54  8 

28 

555 

554 

555 

555 

555 

556 

556 

556 

556 

556 

5  57 

5  57 

5  57 

5  57 

558 

5  58 

1      8 

51  8 

Oct.     8 

558 

558 

554 

554 

555 

656 

556 

556 

5  57 

5  57 

5  57 

558 

558 

568 

5  59 

559 

5 

46 

8 

5  52 

5  52 

553 

554 

555 

556 

556 

556 

5  57 

5  57 

658 

558 

559 

5  59 

6  00 

600 

7 

40 

18 

560 

5  51 

5  52 

553 

554 

556 

556 

5  57 

5  57 

558 

559 

559 

600 

600 

6  01 

602 

9 

81 

18 

5  49 

550 

5  51 

553 

554 

556 

5  57 

5  57 

558 

5  59 

600 

600 

601 

602 

603 

604 

11 

18 

23 

5  48 

560 

5  51 

553 

555 

556 

5  57 

558 

559 

600 

6  01 

602 

603 

604 

606 

6  06 

*    18 

028 

28 

548 

5  49 

5  51 

558 

555 

5  57 

558 

559 

600 

6  01 

602 

604 

604 

606 

607 

608 

14 

40  8 

Nov.    2 

5  48 

5  49 

552 

554 

556 

558 

600 

6  01 

602 

603 

604 

605 

606 

608 

609 

6  10 

16 

12 

7 

5  48 

550 

552 

555 

6  57 

600 

6  01 

602 

604 

605 

605 

6  07 

609 

6  10 

6  11 

6  13 

17 

88 

12 

548 

5.51 

553 

556 

559 

6  01 

608 

604 

606 

607 

608 

6  10 

6  11 

6  13 

6  14 

6  16 

18 

56 

17 

5  49 

5  52 

555 

558 

600 

608 

605 

606 

608 

609 

6  11 

6  12 

6  14 

6  15 

6  17 

6  19 

20 

05 

22 

550 

558 

566 

6  00 

602 

606 

606 

608 

609 

6  11 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

21 

058 

27 

5  52 

5  65 

558 

602 

605 

607 

608 

6  10 

6  12 

6  18 

6  15 

6  17 

6  19 

6  20 

6  22 

624 

21 

568 

Dec.    2 

553 

5  57 

600 

604 

6  07 

6  10 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

6  23 

6  24 

6  26 

6  28 

22 

85 

7 

555 

559 

6  02 

606 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  21 

623 

625 

627 

628 

680 

23 

04 

12 

558 

6  02 

605 

609 

6  12 

6  15 

6  14 

6  18 

620 

622 

624 

626 

6  27 

6  29 

6  31 

6  S3 

28 

21 

17 

300 

604 

608 

6  11 

6  15 

6  18 

620 

622 

6  24 

626 

627 

629 

6  81 

688 

685 

6  87 

28 

27 

22 

603 

607 

6  10 

6  14 

6  17 

6  20 

622 

6  23 

625 

6  27 

629 

6  81 

633 

6  35 

6  37 

6  39 

23 

21  8 

27 

6  05 

609 

6  13 

6  16 

620 

623 

6  25 

627 

629 

680 

6  32 

684 

6  86 

6  38 

6  40 

6  42 

28 

088 

Jan.     1 

606 

6  12 

6  15 

6  18 

622 

625 

627 

6  29 

6  81 

682 

684 

6  86 

638 

6  40 

642 

6  44 

522 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 

/$bu/A  Xolitudt!. 

Declinar 
tion. 

Approx. 
date. 

1 

21® 

220 

230 

24© 

250 

VP 

270 

280 

290 

80® 

310 

82° 

880 

340 

860 

8«o 

O         1 

h.  m. 

h,  fn. 

h,  m. 

Ar*   ffl. 

A.  m. 

h.  m. 

A.  HI. 

A.  fit. 

A.  fit. 

A.  m. 

A.  m. 

A.m. 

A.  lA. 

A.m. 

A.  m. 

A.m.1 

23    05S 

Jan.     1 

5  21 

5  19 

5  17 

6  16 

6  13 

6  11 

608 

606 

504 

6  01 

4  59 

4  67 

464 

4  51 

4  49 

446 

22    S7 

6 

5  24 

5  22 

520 

518 

6  16 

6  14 

6  12 

6  10 

607 

506 

503 

5  01 

458 

455 

453 

460 

21    58 

11 

528 

5  26 

524 

622 

690 

6  18 

6  16 

6  14 

6  11 

609 

607 

505 

602 

500 

4  57 

465 

21    08 

16 

5  31 

529 

627 

626 

634 

622 

520 

6  18 

6  16 

5  18 

5  11 

509 

607 

505 

602 

500 

20    07 

21 

535 

538 

5  31 

529 

527 

626 

624 

522 

520 

5  18 

5  16 

6  14 

5  12 

509 

607 

506 

18    58 

26 

588 

536 

535 

683 

6  81 

680 

628 

526 

624 

522 

520 

6  19 

6  16 

5  14 

5  12 

5  10 

17    89S 

81 

5  41 

5  40 

538 

587 

685 

683 

632 

580 

529 

527 

5  25 

6  28 

6  21 

5  19 

6  17 

5  15 

16    18  S 

Feb.     5 

544 

5  43 

5  41 

640 

689 

687 

686 

684 

588 

686 

580 

628 

626 

5  24 

622 

520 

14    40 

10 

6  47 

546 

546 

548 

642 

6  41 

689 

688 

687 

586 

684 

688 

6  81 

529 

628 

526 

18    01 

16 

550 

5  49 

548 

646 

645 

544 

543 

642 

6  41 

589 

688 

687 

686 

584 

688 

5  81 

11    16 

20 

5  62 

5  51 

560 

5  49 

648 

6  47 

646 

645 

544 

548 

6  42 

6  41 

640 

5  89 

5S7 

5  36 

9    28  8 

25 

•  554 

554 

658 

662 

6  51 

660 

660 

6  49 

648 

6  47 

646 

646 

644 

548 

6  42 

6  41 

7    S08 

Mar.    2 

556 

556 

555 

665 

664 

668 

668 

66S 

6  61 

5  51 

560 

640 

648 

648 

6  47 

546 

5    84 

7 

558 

5  58 

5  57 

6  67 

656 

666 

665 

666 

564 

554 

653 

668 

6  62 

5  62 

6  61 

5  51 

8    87 

12 

600 

600 

559 

550 

660 

660 

668 

668 

668 

5  57 

5  67 

6  67 

666 

556 

655 

666 

1    898 

17 

602 

6  02 

6  01 

6  01 

6  01 

6  01 

601 

6  01 

6  01 

600 

600 

600 

600 

600 

600 

6  59 

0    20N 

22 

603 

608 

608 

608 

608 

606 

606 

608 

608 

603 

603 

608 

6U8 

608 

604 

604 

2    18  N 

27 

605 

605 

605 

606 

605 

606 

606 

606 

606 

606 

607 

607 

607 

607 

606 

6  06 

4    15N 

Apr.     1 

606 

607 

607 

607 

606 

608 

608 

609 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6    09 

6 

606 

606 

609 

600 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  18 

6  14 

6  16 

6  16 

6  16 

8    02 

11 

609 

6  10 

6  10 

6  11 

6  12 

6  18 

6  18 

6  14 

6  16 

6  15 

6  16 

6  17 

6  18 

6  10 

6  19 

62U 

9    51 

16 

6  11 

6  12 

6  12 

618 

6  14 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

622 

628 

6  24 

11    85 

21 

6  12 

6  18 

6  14 

6  16 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

623 

624 

625 

626 

627 

628 

18    15  N 

26 

6  14 

6  15 

6  16 

6  17 

6  19 

620 

621 

622 

628 

626 

6  26 

627 

628 

630 

6  81 

688 

14    SON 

May     1 

6  17 

6  18 

6  19 

6  21 

622 

628 

626 

6  26 

627 

628 

629 

6  81 

682 

684 

686 

6  87 

16    19 

6 

6  19 

620 

6  22 

628 

624 

626 

627 

629 

630 

6  81 

683 

634 

6  86 

6  87 

689 

641 

17    42 

11 

6  21 

622 

624 

626 

627 

628 

680 

682 

683 

684 

686 

6  37 

6  89 

6  41 

643 

645 

18    55 

16 

6  23 

624 

626 

628 

629 

6  81 

688 

684 

636 

687 

689 

6  41 

6  43 

646 

6  47 

6  49 

19    58 

21 

625 

626 

628 

680 

632 

684 

685 

687 

639 

640 

6  42 

644 

6  46 

648 

660 

66S 

21    00 

26 

627 

6  29 

680 

632 

684 

686 

638 

640 

642 

6  43 

6  44 

6  47 

6  49 

662 

664 

6  66 

21    48  N 

81 

629 

6  31 

682 

684 

686 

638 

640 

642 

646 

646 

648 

650 

6  62 

656 

6  67 

669 

22    28N 

June   5 

6  31 

633 

684 

637 

689 

641 

648 

646 

6  47 

6  49 

6  62 

654 

666 

669 

7  01 

7  08 

22    57 

10 

633 

635 

686 

638 

641 

643 

645 

6  47 

6  49 

662 

664 

656 

669 

7  01 

704 

7  06 

23    17 

15 

6  33 

6  35 

6  87 

689 

6  41 

644 

646 

648 

660 

6  52 

665 

6  57 

669 

702 

705 

707 

23    26 

20 

635 

6  38 

640 

642 

6  44 

646 

648 

650 

6  52 

655 

6  67 

6  59 

702 

7  04 

707 

7  10 

28    25 

25 

6  36 

689 

640 

642 

646 

6  47 

6  49 

6  61 

653 

6  56 

6  58 

700 

703 

706 

708 

7  11 

28    14N 

30 

687 

689 

6  41 

648 

645 

6  47 

6  49 

6  51 

654 

6  56 

658 

7  01 

703 

706 

708 

7  11 

22    52  N 

July    5 

637 

6  89 

6  41 

648 

645 

6  47 

6  49 

6  61 

654 

656 

658 

700 

7  03 

706 

708 

7  10 

22    21 

10 

6  37 

689 

6  41 

648 

645 

6  47 

6  49 

6  51 

653 

655 

6  67 

659 

702 

704 

707 

709 

21    40 

15 

686 

688 

640 

642 

644 

646 

6  48 

650 

6  52 

664 

666 

6  58 

700 

703 

706 

707 

20    50 

20 

6  35 

6  87 

6  89 

640 

6  42 

6  44 

646 

648 

650 

6  62 

664 

6  56 

658 

700 

702 

706 

19    50 

25 

6  34 

685 

687 

638 

640 

6  42 

6  44 

646 

648 

6  49 

6  61 

6  53 

665 

6  57 

659 

702 

18    48  N  > 

80 

6  82 

688 

685 

686 

6  38 

639 

6  41 

648 

644 

6  46 

648 

650 

662 

664 

656 

668 

17    28  N 

Aug.    4 

6  81 

6  32 

683 

684 

636 

687 

639 

640 

642 

6  44 

646 

6  47 

6  49 

650 

682 

664 

16    06 

9 

626 

628 

629 

630 

632 

683 

6  34 

636 

687 

6  40 

6  41 

6  43 

644 

646 

6  47 

6  49 

14    87 

14 

623 

6  24 

625 

626 

628 

629 

630 

6  81 

683 

635 

686 

688 

689 

6  41 

642 

648 

18    08 

19 

6  19 

620 

621 

622 

624 

625 

6  26 

627 

628 

680 

6  81 

682 

684 

636 

636 

6S7 

11    28 

24 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

622 

628 

624 

625 

626 

6  27 

628 

629 

680 

681 

9    89N 

29 

6  12 

6  18 

6  14 

6  14 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

620 

6.21 

622 

623 

624 

625  . 

7    51  N 

8ept.   3 

607 

607 

608 

606 

609 

6  10 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

616 

6  16 

6  17 

6  17 

6    00 

8 

6  02 

608 

6  03 

604 

604 

604 

606 

606 

606 

607 

608 

608 

609 

609 

6  10 

6  11 

4    07 

13 

558 

658 

558 

658 

659 

659 

659 

600 

600 

6  01 

6  01 

602 

602 

602 

603 

608 

2    11 

18 

553 

558 

553 

564 

553 

563 

654 

664 

564 

555 

555 

565 

655 

556 

655 

666 

0    15N 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

6  49 

«49 

6  49 

5  49 

5  49 

5  49 

5  49 

6  49 

548 

648 

648 

1    42  8 

28 

544 

5  44 

5  44 

544 

644 

6  43 

6  48 

548 

643 

5  42 

5  42 

642 

642 

541 

641 

641 

8    398 

Oct.     8 

5  40 

589 

589 

539 

638 

688 

538 

687 

6  37 

586 

586 

686 

685 

536 

634 

634 

5    35 

8 

585 

585 

5  84 

534 

533 

588 

5  32 

681 

6  31 

580 

580 

629 

628 

628 

627 

626 

7    28 

18 

5  81 

580 

580 

529 

5  28 

528 

527 

626 

525 

525 

524 

528 

522 

5  21 

620 

620 

9    20 

18 

527 

5  26 

5  25 

625 

5  24 

5  23 

622 

6  21 

520 

520 

5  18 

6  17 

6  16 

6  15 

6  14 

6  13 

11    08 

23 

523 

523 

522 

5  21 

5  19 

5  18 

5  17 

6  16 

6  15 

5  14 

5  18 

6  12 

6  11 

609 

508 

607 

12    51  8 

28 

520 

5  19 

5  18 

5  17 

6  16 

6  14 

6  18 

6  12 

6  11 

509 

608 

607 

606 

604 

502 

6  01 

14    30  8 

Nov.    2 

6  16 

5  15 

5  14 

6  12 

5  11 

5  10 

608 

607 

606 

505 

503 

602 

600 

460 

4  57 

465 

16    03 

7 

5  14 

5  12 

5  11 

5  10 

508 

506 

605 

504 

602 

5  01 

500 

468 

456 

464 

463 

4  51   . 

17    29 

12 

5  12 

5  10 

509 

507 

506 

504 

502 

5  01 

459 

468 

4  66. 

464 

462 

460 

4  48 

4  47 

18    48 

17 

5  10 

509 

507 

606 

504 

502 

500 

458 

4  56 

455 

468 

4  61 

4  49 

4  47 

445 

443 

19    58 

22 

5  09 

508 

506 

504 

602 

500 

458 

4  57 

454 

468 

4  61 

4  49 

4  47 

445 

443 

4  40 

20    598 

27 

509 

508 

506 

504 

602 

500 

458 

466 

454 

4  52 

460 

448 

440 

448 

441 

4  38 

21    51  8 

Dec.    2 

509 

508 

506 

504 

502 

500 

458 

456 

453 

4  51 

4  49 

4  46 

444 

441 

489 

486 

22    32 

7 

5  10 

5  08 

506 

504 

602 

600 

458 

4  56 

454 

4  51 

449 

4  46 

444 

441 

439 

496 

23    02 

12 

5  12 

5  10 

508 

506 

504 

5  01 

459 

4  57 

454 

4  52 

450 

4  47 

446 

442 

489 

487 

23    20 

17 

5  13 

5  11 

509 

507 

604 

502 

500 

458 

455 

453 

450 

448 

445 

442 

440 

487 

28    27 

22 

5  16 

5  14 

5  12 

5  10 

508 

505 

503 

5  01 

458 

455 

458 

450 

4  47 

446 

442 

489 

28    22  8 

27 

5  18 

5  16 

5  14 

5  12 

6  09 

507 

505 

603 

600 

458 

456 

468 

450 

448 

445 

442 

23    05S 

Jan.     1 

5  21 

5  19 

5  17 

5  16 

5  13 

5  11 

608 

506 

604 

5  01 

460 

4  67 

464 

461 

449 

^, 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


523 


1 

South  Latitude. 

Decliiui- 
tion. 

^SSf- 

' 

21® 

220 

280 

24© 

26° 

26«> 

270 

28° 

290 

30° 

310 

820 

330 

840 

360 

360 

o 

/ 

A.  m. 

h.  fit. 

h,  m. 

A.  fit. 

A.  f}i. 

A.  171. 

A.  m. 

h.  in. 

A.  m. 

A.  m. 

A.  vi. 

A.  m. 

A.  in. 

A.  171. 

A.  ffi. 

A.  m. 

28 

038 

Jan.     1 

646 

648 

660 

6  62 

654 

6  56 

668 

7  01 

7  03 

706 

708 

7  10 

7  18 

7  16 

7  18 

7  21 

22 

84 

6 

6  47 

6  49 

6  61 

668 

666 

6  57 

700 

702 

704 

706 

709 

7  11 

7  14 

7  16 

7  19 

7  21 

21 

68 

11 

648 

660 

6  62 

654 

666 

658 

7  00 

702 

704 

706 

709 

7  11 

7  14 

7  16 

7  18 

721 

21 

02 

16 

648 

660 

6  52 

663 

655 

6  57 

650 

7  01 

708 

706 

708 

7  10 

7  12 

7  15 

7  17 

7  19 

20 

01    ^ 

21 

648 

6  49 

6  61 

653 

656 

6  56 

668 

700 

702 

704 

706 

708 

7  10 

7  13 

7  15 

7  17 

18 

60    • 

26 

6  47 

648 

6  60 

6  61 

668 

666 

6  57 

658 

700 

702 

704 

706 

708 

7  10 

7  12 

7  14 

17 

31  8 

81 

6  46 

6  47 

648 

6  49 

6  61 

663 

654 

666 

668 

669 

7  01 

708 

706 

707 

709 

7  10 

16 

048 

Feb.    6 

643 

6  44* 

6  46 

6  47 

6  49 

660 

662 

668 

666 

666 

668 

659 

7  01 

703 

704 

706 

14 

30 

10 

642 

643 

6  44 

646 

6  47 

648 

6  49 

6  61 

6  62 

653 

665 

666 

668 

6  69 

7  01 

702 

12 

61 

16 

639 

6  40 

6  41 

642 

643 

644 

646 

646 

648 

6  49 

660 

6  51 

653 

664 

665 

6  67 

11 

06 

20 

635 

686 

6  87 

638 

639 

640 

6  41 

642 

643 

644 

6  45 

6  46 

6  47 

648 

650 

6  51 

9 

16  8 

25 

632 

682 

683 

634 

636 

686 

686 

687 

688 

639 

640 

6  41 

6  42 

6  43 

6  48 

6  44 

7 

18  8 

Mar.    2 

628 

628 

629 

629 

680 

6  31 

6  31 

632 

638 

633 

634 

685 

686 

686 

637 

688 

5 

28 

7 

623 

624 

6  24 

626 

626 

626 

626 

6  27 

627 

6  28 

628 

629 

629 

680 

680 

6  81 

8 

26 

12 

6  19 

6  19 

620 

620 

620 

621 

6  21 

621 

621 

6  22 

6  22 

623 

623 

623 

624 

624 

1 

27  8 

17 

616 

6  16 

6  15 

6  16 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

0 

82  K 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

609 

2 

SON 

27 

606 

606 

605 

605 

606 

606 

604 

604 

604 

604 

608 

608 

608 

603 

602 

602 

4 

26N 

Apr.     1 

601 

6  01 

600 

600 

600 

559 

659 

569 

668 

668 

6  67 

5  67 

666 

556 

665 

665 

6 

21 

6 

6  57 

666 

566 

665 

666 

664 

654 

668 

562 

552 

5  51 

6  61 

650 

5  49 

5  49 

648 

8 

13 

11 

662 

6  52 

6  61 

5  51 

550 

6  49 

6  48 

5  47 

6  47 

5  46 

646 

545 

544 

643 

642 

6  41 

10 

01 

16 

6  48 

648 

5  47 

646 

545 

644 

548 

642 

6  41 

5  41 

540 

539 

638 

537 

5  86 

685 

11 

46 

21 

645 

544 

6  43 

642 

6  41 

640 

589 

637 

686 

685 

584 

683 

532 

5  31 

629 

528 

13 

25N 

26 

5  41 

640 

5  39 

538 

686 

536 

534 

688 

632 

530 

529 

628 

627 

525 

524 

622 

14 

69N 

May    1 

688 

686 

535 

534 

683 

6  81 

530 

529 

527 

526 

5  24 

523 

620 

520 

5  18 

5  17 

16 

27 

6 

585 

633 

532 

6  31 

520 

628 

526 

525 

623 

522 

520 

5  19 

6  16 

5  15 

6  13 

5  12 

17 

48 

11 

533 

6  81 

629 

628 

626 

526 

6  23 

522 

620 

5  18 

5  16 

5  15 

6  13 

5  11 

609 

607 

19 

02 

16 

630 

529 

627 

626 

624 

622 

520 

6  19 

5  17 

5  15 

6  13 

5  11 

509 

607 

505 

608 

20 

04 

21 

529 

527 

625 

624 

622 

620 

5  18 

6  16 

5  14 

5  13 

5  11 

509 

506 

5  04 

602 

600 

21 

06 

26 

528 

526 

5  24 

522 

620 

6  19 

5  17 

5  14 

512 

5  11 

608 

606 

504 

502 

469 

4  67 

21 

68N 

81 

626 

524 

522 

520 

5  18 

6  16 

5  14 

6  12 

6  10 

506 

606 

504 

5  01 

4  69 

4  57 

464 

22 

31  N 

Juue   6 

526 

524 

522 

620 

5  18 

5  16 

5  14 

6  12 

5  09 

507 

6  06 

608 

500 

4  58 

455 

463 

28 

00 

10 

6  26 

624 

522 

620 

5  18 

5  16 

6  14 

6  12 

6  09 

507 

505 

602 

500 

4  57 

4  55 

4  62 

28 

18 

16 

626 

524 

522 

520 

5  18 

6  16 

5  14 

5  12 

5  10 

5  07 

605 

502 

600 

4  57 

455 

4  62 

28 

26 

20 

527 

525 

523 

5  21 

5  19 

6  17 

5  15 

5  13 

5  10 

608 

506 

508 

6  01 

4^ 

466 

463 

28 

24 

26 

528 

626 

524 

522 

520 

6  18 

6  16 

5  14 

6  12 

509 

607 

506 

502 

469 

4  57 

4  61 

23 

12  N 

30 

580 

528 

626 

624 

622 

520 

5  18 

6  16 

6  13 

6  11 

609 

506 

604 

5  01 

4  69 

466 

22 

60N 

July     6 

6  31 

529 

5  27 

525 

528 

6  21 

5  19 

6  17 

5  14 

5  12 

5  10 

507 

506 

6  03 

600 

458 

22 

17 

10 

633 

532 

530 

528 

526 

6  24 

622 

5^0 

6  18 

6  15 

6  13 

5  11 

509 

606 

604 

502 

21 

85 

16 

635 

584 

582 

630 

528 

626 

6  24 

5  22 

620 

5  18 

5  16 

5  14 

512 

509 

507 

504 

20 

44 

20 

6  87 

586 

634 

532 

530 

628 

526 

5  25 

528 

5  21 

5  19 

6  17 

5  14 

5  12 

5  10 

508 

19 

44 

26 

5  89 

538 

586 

634 

583 

6  31 

529 

627 

625 

6  24 

522 

520 

5  18 

6  16 

5  14 

5  12 

18 

86N 

80 

6  41 

6  40 

5  88 

536 

536 

533 

532 

680 

528 

5  26 

625 

523 

621 

5  19 

6  17 

5  15 

17 

20N 

Aug.    4 

543 

641 

540 

5  39 

5  37 

586 

684 

683 

6  31 

629 

528 

526 

624 

523 

6  21 

5  19 

15 

67 

9 

5  44 

643 

642 

6  41 

589 

538 

5  87 

585 

584 

532 

5  81 

629 

628 

5  26 

624 

523 

14 

28 

14 

646 

546 

5  44 

643 

642 

6  40 

589 

588 

5  87 

535 

584 

688 

5  31 

5  80 

528 

527 

12 

63 

19 

548 

5  47 

546 

645 

644 

5  42 

6  41 

540 

589 

538 

587 

686 

536 

5  83 

682 

5  31 

U 

18 

24 

6  49 

648 

6  47 

5  46 

646 

645 

6  44 

543 

542 

5  41 

5  40 

689 

688 

6  87 

686 

585 

9 

29N 

29 

560 

660 

5  49 

648 

548 

5  47 

646 

645 

644 

644 

6  43 

642 

541 

640 

689 

588 

7 

40N 

8ept.    3 

662 

5  51 

5  61 

660 

660 

6  49 

648 

548 

6  47 

5  46 

546 

545 

5  44 

6  44 

643 

5  42 

5 

49 

8 

653 

553 

562 

5  62 

6  61 

6  51 

660 

560 

560 

549 

5  49 

648 

548 

5  47 

6  47 

5  46 

S 

66 

18 

664 

564 

554 

568 

558 

663 

6  62 

5  62 

6  62 

6  62 

5  51 

5  61 

5  61 

5  61 

660 

660 

2 

00 

18 

664 

6  64 

554 

654 

554 

664 

564 

654 

564 

653 

663 

653 

558 

5  53 

668 

663 

0 

03N 

23 

6  67 

5  67 

6  67 

6  67 

6  57 

5  57 

5  67 

6  57 

6  67 

5  57 

5  57 

6  67 

6  67 

6  67 

558 

558 

1 

648 

28 

558 

658 

566 

668 

669 

569 

659 

600 

600 

600 

600 

600 

6  01 

6  01 

6  01 

602 

3 

618 

Octw     8 

669 

600 

600 

600 

6  01 

6  01 

602 

602 

602 

608 

608 

604 

604 

606 

605 

606 

5 

46 

8 

6  01 

6  01 

602 

6  02 

608 

604 

604 

605 

605 

606 

607 

607 

608 

609 

609 

6  10 

7 

40 

18 

6  02 

608 

604 

605 

605 

606 

607 

608 

608 

609 

6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

9 

81 

18 

604 

605 

606 

607 

608 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  14 

6  16 

6  17 

6  18 

6  19 

11 

18 

28 

607 

608 

606 

609 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

622 

6  24 

18 

028 

28 

609 

6  10 

6  11 

6  12 

6  13 

6  15 

6  16 

6  17 

618 

620 

6  21 

622 

624 

6  25 

627 

628 

14 

408 

Not.    2 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

6  19 

621 

622 

623 

624 

626 

627 

629 

6  31 

683 

16 

12 

7 

6  14 

6  16 

6  17 

6  18 

620 

6  21 

623 

6  24 

6  26 

627 

628 

680 

682 

6  34 

636 

6  37 

17 

88 

12 

6  17 

6  19 

620 

622 

623 

625 

627 

628 

680 

6  31 

633 

685 

6  87 

639 

6  41 

6  43 

18 

66 

17 

6  20 

622 

623 

625 

6  27 

629 

680 

6  32 

634 

635 

6  37 

689 

6  41 

643 

646 

648 

20 

06 

22 

6  22 

6  24 

626 

628 

6  30 

632 

683 

635 

6  87 

6  40 

6  42 

644 

646 

648 

6  51 

658 

21 

068 

27 

626 

6  28 

629 

6  81 

683 

685 

6  37 

639 

6  41 

644 

646 

6  48 

6  51 

653 

665 

668 

21 

568 

Dec    2 

630 

6  32 

634 

636 

6  88 

638 

642 

644 

6  47 

6  49 

6  61 

654 

666 

658 

700 

703 

22 

85 

7 

6  82 

634 

6  86 

688 

6  41 

643 

645 

6  47 

6  49 

6  62 

654 

666 

6  69 

702 

704 

707 

28 

04 

12 

6  35 

6  87 

689 

6  41 

6  44 

646 

648 

660 

663 

656 

668 

700 

708 

705 

708 

7  11 

23 

21 

17 

639 

641 

6  43 

645 

648 

6  60 

6  62 

654 

6  67 

669 

7  02 

704 

707 

7  10 

7  12 

7  15 

28 

27 

22 

642 

6  44 

646 

648 

660 

6  63 

665 

6  67 

700 

702 

704 

7  07 

7  10 

7  12 

7  16 

7  18 

23 

218 

27 

644 

646 

648 

6  60 

6  52 

655 

6  67 

-  669 

702 

704 

707 

7  09 

7  12 

7  14 

7  17 

720 

23 

068 

Jan.     1 

646 

648 

660 

6  62 

6  64 

666 

668 

I 

7  01 

703 

706 

7  06 

7  10 

7  18 

7  16 

7  18 

7  21 

524 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 — 

\ 

South  LcOUude.                                                                \ 

Declina- 
tion. 

Approx. 
date. 

11 

: 

87° 

38° 

39° 

40° 

41° 

42® 

480 

44° 

46P 

4«J0 

470 

48° 

49° 

50° 

51°   ,   62° 

o 

/ 

A.  m. 

A.  m. 

h,  m. 

h.  m. 

h.  m. 

h.  n. 

h.  tiu 

h.  tn. 

h.  ffi. 

A.  m. 

h.n. 

A.  m. 

A.m. 

A.  m. 

A.  fii.  1  A.  fU.  , 

23 

05  S 

Jan.     1 

4  48 

4  40 

4  87 

484 

4  31 

427 

4  24 

420 

4  16 

4  12 

408 

403 

869 

854 

8  49  1  3  44 

22. 

37 

6 

4  46 

4  43 

440 

4  38 

484 

4  31 

428 

423 

420 

4  16 

4  12 

408 

404 

859 

8  &4  1  3  49 

21 

58 

11 

452 

4  49 

4  46 

4  43 

440 

4  87 

4  84 

4  SO 

427 

4  28 

4  18 

4  14 

4  10 

4  05 

400  1  856 

21 

08 

16 

4  56 

453 

4  51 

4  48 

4  46 

4  42 

4  89 

4  86 

482 

4  29 

425 

4  21 

4  17 

4  13 

406 

4  04 

20 

07 

21 

5  01 

4  59 

466 

4  M 

4  51 

4  48 

4  45 

4  42 

4  89 

486 

4  32 

4  29 

425 

4  21 

4  17 

4  12 

18 

58 

26 

607 

604 

602 

600 

4  67 

4  64 

4  62 

4  49 

4  46 

4  48 

440 

4  86 

488 

429 

4*24 

421 

17 

39  S 

31 

5  12 

5  10 

508 

506 

604 

6  01 

459 

4  56 

463 

4  51 

448 

445 

4  42 

438 

483 

430 

16 

13  6 

Feb.     6 

5  18 

6  16 

5  14 

6  12 

5  10 

606 

506 

603 

6  01 

468 

4  56 

468 

460 

4  47 

443 

4  40 

14 

40 

10 

5  24 

622 

5  20 

6  18 

6  16 

6  14 

6  12 

5  10 

608 

606 

604 

5  01 

469 

466 

4  52 

4  49 

13 

01 

15 

529 

527 

626 

6  24 

523 

6  21 

6  19 

5  17 

5  15 

5  13 

6  11 

609 

607 

504 

6  01     4  69 

11 

16 

20 

534 

683 

5  31 

580 

629 

627 

526 

624 

622 

5  21 

5  19 

6  17 

5  15 

6  13 

6  10     5  08 

9 

28  8 

26 

5  39 

538 

6  37 

6  36 

635 

688 

532 

6  81 

6  30 

628 

627 

625 

624 

522 

6  19     5  17 

1 

7 

30  S 

Mar.    2 

5  45 

6  44 

6  43 

642 

6  41 

640 

589 

588 

586 

536 

5  34 

683 

682 

580 

5  29 

•5  28 

5 

84 

7 

650 

5  49 

6  49 

6  48 

6  46 

546 

645 

644 

5  43 

6  42 

6  41 

6  41 

540 

589 

538 

537 

3 

37 

12 

656 

664 

654 

563 

6  52 

5  52 

6  61 

660 

560 

6  49 

5  49 

648 

648 

6  47 

6  46 

546 

1 

398 

17 

558 

668 

658 

558 

5  57 

6  67 

6  57 

6  67 

666 

666 

5  66 

5  56 

655 

655 

566 

5  54 

0 

20  N 

22 

603 

603 

603 

603 

603 

608 

608 

608 

603 

603 

6  08 

603 

603 

603 

60S 

603 

2 

18  N 

27 

6  07 

6  07 

606 

608 

608 

607 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

r 

4 

15  N 

Apr.     1 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

620 

6 

09 

6 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

6  21 

622 

622 

623 

6  24 

625 

626 

627 

6  28  , 

8 

02 

11 

620 

6  21 

6  22 

6  23 

6  24 

6  25 

626 

6  27 

628 

6  29 

680 

6  31 

688 

6  84 

686 

637 

9 

51 

16 

6  24 

625 

6  27 

628 

629 

6  80 

6  31 

638 

684 

686 

6  87 

6  38 

640 

642 

648 

645  ! 

11 

35 

21 

6  29 

680 

6  81 

683 

684 

636 

637 

689 

640 

6  42 

6  44 

645 

6  47 

6  49 

6  51 

668 

13 

15  N 

26 

6  33 

685 

686 

638 

639 

6  41 

6  43 

6  44 

6  46 

648 

650 

652 

654 

6  67 

669 

702 

14 

60  N 

May     1 

638 

640 

6  42 

6  43 

6  46 

6  47 

6  49 

6  51 

6  58 

666 

668 

700 

703 

704 

707 

7  10 

16 

19 

6 

6  43 

6  45 

6  46 

6  48 

650 

663 

665 

6  67 

659 

7  02 

704 

7  07 

7  10 

7  12 

7  15 

7  18 

17 

42 

11 

6  47 

6  49 

6  51 

653 

665 

6  68 

700 

7  03 

706 

708 

7  11 

7  14 

7  17 

7  19 

722 

7  25 

18 

55 

16 

6  51 

6  63 

6  55 

658 

7  00 

708 

706 

708 

7  11 

7  14 

7  17 

7  20 

7  23 

726 

729 

7  S3 

19 

58 

21 

6  55 

6  57 

7  00 

7  02 

706 

7  08 

7  10 

7  IS 

7  16 

7  19 

723 

726 

729 

7  82 

7  86 

7  40 

21 

00 

26 

6  59 

7  01 

7  04 

706 

709 

7  12 

7  15 

7  18 

7  21 

7  24 

7  28 

7  31 

7  85 

788 

742 

746 

21 

48  N 

81 

602 

7  06 

7  07 

7  10 

7  18 

7  16 

7  19 

7  22 

7  26 

729 

783 

7  87 

7  40 

7  44 

748 

762 

22 

28  N 

June    6 

706 

709 

7  12 

7  14 

7  17 

7  21 

7  24 

727 

7  81 

734 

788 

7  42 

746 

760 

754 

7  59 

22 

67 

10 

709 

7  12 

7  15 

7  17 

720 

7  24 

727 

7  80 

7  84 

788 

7  42 

7  46 

750 

754 

768 

808 

23 

17 

15 

7  10 

7  18 

7  16 

7  19 

722 

725 

728 

7  32 

736 

789 

7  43 

7  47 

7  51 

756 

8  01 

806 

23 

26 

20 

7  12 

7  16 

7  18 

7  21 

724 

727 

7  81 

7  84 

738 

7  42 

7  46 

7  50 

7  64 

7  59 

804 

809 

23 

26 

25 

7  13 

7  16 

7  19 

722 

726 

728 

7  82 

7  35 

789 

7  43 

7  47 

7  51 

755 

800 

804 

809 

23 

14  N 

80 

7  14 

7  16 

7  19 

722 

726 

728 

7  32 

7  35 

7  39 

7  42 

746 

7  50 

7  64 

7  59 

804 

809 

22 

52  N 

July    5 

7  13 

7  16 

7  19 

7  21 

7  24 

7  27 

7  81 

7  34 

788 

7  41 

7  45 

7  49 

763 

758 

802 

807 

22 

21 

10 

7  12 

7  14 

7  17 

720 

7  23 

7  26 

729 

7  32 

786 

7  89 

7  43 

7  47 

7  50 

755 

769 

804 

21 

40 

15 

7  10 

7  12 

7  15 

7  18 

720 

723 

726 

7  30 

783 

786 

7  40 

7  48 

7  47 

7  51 

765 

800 

20 

50 

20 

708 

7  11 

7  18 

7  15 

7  18 

7  21 

7  24 

7  27 

7  30 

7  83 

7  86 

7  40 

7  43 

7  47 

7  51 

755 

19 

50 

25 

7  04 

7  06 

7  08 

7  11 

7  13 

7  16 

7  18 

7  21 

7  24 

727 

7  80 

734 

7  87 

7  42 

746 

7  49 

18 

43  N 

SO 

7  01 

708 

7  06 

707 

7  09 

7  12 

7  14 

7  17 

7  20 

722 

7  25 

728 

7  31 

735 

7  88 

7  42 

17 

28  N 

Aug.    4 

656 

668 

7  00 

702 

704 

706 

709 

7  11 

7  18 

7  16 

7  19 

722 

725 

728 

781 

786 

16 

06 

9 

6  51 

653 

654 

666 

6  58 

700 

702 

7  04 

707 

709 

7  11 

7  14 

7  16 

7  19 

7  22 

725 

14 

37 

14 

6  46 

6  47 

6  48 

650 

6  52 

653 

6  55 

6  67 

659 

7  01 

703 

7  05 

7  08 

7  10 

7  13 

7  15 

13 

03 

19 

6  39 

6  40 

6  42 

6  43 

6  45 

6  46 

6  48 

6  49 

6  61 

653 

6  55 

6  67 

6  59 

702 

704 

706 

11 

23 

24 

6  32 

633 

6  85 

6  36 

6  37 

689 

6  40 

6  41 

6  43 

6  44 

6  46 

6  48 

6  49 

662 

654 

666 

9 

30  N 

29 

626 

6  27 

628 

629 

630 

682 

683 

6  34 

6  35 

6  86 

6  88 

639 

6  40 

6  42 

644 

645 

7 

51  N 

Sept.    3 

6  18 

6  19 

6  20 

6  21 

6  21 

622 

6  23 

6  24 

6  25 

626 

627 

6  28 

6  29 

6  31 

632 

634 

6 

00 

8 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  21 

622 

622 

4 

07 

13 

603 

604 

604 

6  05 

605 

605 

6  06 

6  06 

6  07 

607 

6  07 

608 

608 

6  10 

6  10 

6  11 

2 

11 

18 

656 

566 

566 

6  67 

5  57 

5  67 

558 

5  58 

5  58 

558 

668 

658 

6  59 

5  59 

559 

559  ! 

0 

15  N 

23 

5  48 

5  48 

6  48 

5  49 

6  49 

5  49 

6  49 

5  48 

6  48 

5  48 

6  48 

548 

5  48 

5  48 

648 

5  47 

1 

42  S 

28 

5  41 

6  40 

540 

6-40 

5  39 

689 

689 

6  88 

5  38 

6  87 

6  37 

587 

636 

5  87 

586 

586 

3 

39  8 

Oct.      3 

5  33 

633 

632 

682 

5  81 

630 

530 

529 

5  28 

5  28 

627 

526 

626 

526 

5  25     5  24     1 

5 

35 

8 

5  26 

525 

5  24 

6  24 

523 

622 

6  21 

6  20 

5  19 

6  18 

5  17 

5  10 

6  16 

5  15 

5  14 

6  13 

7 

28 

13 

5  19 

6  18 

5  17 

5  16 

6  15 

5  14 

5  13 

5  11 

5  10 

509 

508 

606 

505 

604 

503 

5  01 

9 

20 

18 

5  12 

5  11 

609 

609 

508 

606 

505 

5  04 

5  02 

5  01 

4  59 

4  68 

466 

454 

452 

450 

11 

08 

23 

5  (^ 

5  04 

502 

5  01 

4  69 

4  68 

4  56 

4  65 

4  63 

4  51 

4  49 

4  47 

4  45 

4  44 

4  42 

440 

12 

51  S 

28 

4  59 

4  58 

4  56 

465 

4  53 

4  51 

4  49 

4  47 

4  45 

4  43 

4  41 

489 

436 

485 

482 

430 

14 

308 

Not.    2 

4  54 

4  52 

4  60 

4  48 

4  46 

4  44 

4  42 

4  40 

4  38 

435 

433 

480 

4  28 

425 

422 

4  19 

16 

03 

7 

4  49 

4  47 

4  45 

4  43 

4  40 

4  38 

4  86 

4  82 

4  31 

4  28 

4  25 

4  22 

4  19 

4  16 

4  IS 

4  10 

17 

29 

12 

4  44 

4  42 

4  40 

4  38 

4  35 

4  33 

4  30 

4  27 

4  25 

4  22 

4  19  1  4  15 1 

4  12 

4  09 

405 

4  01 

18 

48 

17 

4  41 

4  38 

4  36 

4  83 

4  31 

4  28 

4  25 

4  22 

4  19 

4  17 

4  13 

4  09 

406 

402 

868 

864 

19 

58 

22 

4  38 

4  35 

4  33 

4  30 

427 

4  24 

4  21 

4  18 

4  15 

4  12 

4  08 

4  04 

400 

366 

862 

348 

1    20 

59  S 

27 

4  36 

;33 

4  30 

4  27 

4  24 

4  21 

4  18 

4  15 

4  11 

4  08 

4  04 

4  00 

356 

882 

8  47 

3a 

21 

51  S 

Dec.     8 

4  33 

4  31 

4  28 

4  25 

4  22 

4  18 

4  15 

4  12 

4  08 

404 

4  00 

3  57 

868 

348 

343     38»  11 

22 

32 

7 

4  33 

4  30 

4  27 

4  24 

4  21 

4  18 

4  14 

4  10 

4  07 

403 

359 

8  55 

8  61 

8  46 

8  41 

335 

23 

02 

12 

4  34 

4  31 

4  28 

4  24 

4  21 

1  18 

4  14 

4  10 

4  06 

403 

3  58 

3  64 

8  49 

8  44 

389 

884 

23 

20 

17 

4  34 

4  31 

4  28 

4  25 

4  21 

4  18 

4  14 

4  11 

4  07 

4CM 

368 

354 

8  49 

3  44 

389 

884 

23 

27 

22 

4  36 

4  33 

4  30 

4  27 

4  23 

4  20 

4  17 

4  13 

409 

4  05 

4  00 

8  56 

8  51 

8  47 

3  41 

836 

23 

22  S 

27 

4  39 

4  36 

4  33 

4  30 

4  27 

•  4  23 

420 

4  16 

4  12 

4  08 

403 

359 

855 

360 

844 

38» 

,.» 

05  S 

Jan.     1 

4  43 

4  40 

4  87 

434 

4  31 

427 

4  24 

4  20 

4  16 

4  12 

4  06 

408 

859 

864 

8  49 

844 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


525 


South  Latitude, 

Declina- 
tion. 

Approx. 
date. 

VP 

88° 

89° 

40° 

41« 

42° 

43° 

440 

46° 

46° 

47° 

48° 

49° 

50° 

51° 

52° 

O 

/ 

h.  m. 

h.  m. 

A.  w. 

h.  ffl. 

A.  n. 

A.  n. 

A.  fii. 

A.  fn. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

23 

03  S 

Jan.  1 

724 

727 

780 

788 

736 

7  40 

7  48 

7  47 

7  51 

755 

7  69 

803 

808 

8  13 

8  18 

823 

22 

84 

6 

724 

7  27 

7  80 

788 

786 

7  39 

7  48 

7  46 

7  50 

7  54 

758 

802 

8  07 

8  12 

8  16 

822 

21 

58 

11 

724 

727 

729 

782 

7  35 

788 

7  42 

745 

7  49 

7  52 

7  56 

800 

804 

809 

8  14 

8  19 

21 

02 

16 

722 

725 

727 

780 

738 

7  a6 

789 

7  42 

7  46 

7  49 

753 

7  57 

800 

805 

8  11 

8  16 

20 

01 

21 

7  21 

723 

725 

728 

7  81 

734 

7  37 

7  40 

7  43 

7  46 

7  49 

7  53 

7  57 

8  02 

806 

809 

18 

50 

26 

7  17 

7  20 

722 

724 

727 

7  80 

782 

735 

7  88 

7  41 

7  44 

7  48 

7  51 

7  56 

800 

803 

17 

81  S 

81 

7  14 

7  16 

7  18 

720 

7  22 

725 

727 

730 

7  32 

735 

738 

7  42 

7  45 

7  49 

7  52 

756 

16 

04  S 

Feb.  5 

7  09 

7  11 

7  18 

7  15 

7  17 

7  19 

721 

7  24 

726 

729 

782 

735 

738 

7  41 

7  44 

7  47 

14 

30 

10 

705 

7  07 

709 

7  10 

7  12 

7  14 

7  16 

7  18 

7  20 

722 

7  25 

7  27 

730 

7  82 

786 

739 

12 

51 

15 

659 

7  01 

702 

7  04 

7  06 

707 

709 

7  11 

7  13 

7  14 

7  17 

7  19 

7  21 

723 

7  27 

729 

11 

06 

20 

653 

654 

656 

6  57 

658 

700 

7  01 

708 

704 

706 

7  08 

7  10 

7  11 

7  14 

7  17 

7  19 

9 

16  S 

25 

6  46 

6  48 

6  49 

6  60 

6  51 

6  52 

658 

655 

656 

6  57 

659 

7  00 

702 

704 

705 

707 

7 

18  8 

Mar.  2 

6  40 

641 

6  41 

6  42 

6  48 

644 

646 

6  46 

6  47 

648 

6  49 

6  51 

6  52 

653 

664 

666 

6 

23 

7 

688 

683 

683 

684 

6  35 

636 

687 

6  87 

638 

6  89 

6  40 

6  41 

6  42 

6  42 

643 

644 

3 

25 

12 

625 

626 

626 

6  26 

627 

627 

628 

628 

629 

629 

6  80 

6  80 

6  31 

632 

6  32 

638 

1 

278 

17 

6  18 

6  18 

6  18 

6  18 

6  19 

6  19 

6  19 

6  19 

620 

620  1  620 

6  20 

6  21 

6  21 

6  21 

6  21 

0 

82  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

2 

30  N 

27 

608 

608 

602 

602 

602 

602 

6  01 

6  01 

6  01 

600 

600 

6  00 

5  59 

569 

558 

558 

4 

26N 

Apr.  1 

556 

555 

555 

554 

5  54 

558 

552 

5  52 

5  51 

5  51 

550 

550 

5  49 

548 

548 

5  48 

6 

21 

6 

5  48 

548 

5  47 

5  46 

5  46 

545 

544 

5  48 

5  42 

.5  41 

5  40 

640 

589 

588 

688 

6  37 

8 

18 

11 

5  41 

540 

539 

538 

588 

586 

536 

534 

588 

582 

5  81 

629 

528 

527 

527 

626 

10 

01 

16 

584 

533 

5  82 

5  31 

580 

528 

527 

526 

5  24 

523 

522 

520 

5  19 

6  17 

5  16 

5  14 

11 

46 

21 

5  28 

526 

525 

524 

522 

5  21 

5  19 

5  18 

5  16 

5  14 

5  18 

6  11 

609 

507 

506 

604 

IS 

25  N 

26 

522 

520 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

506 

506 

.504 

5  02 

500 

468 

466 

454 

14 

59K 

May  1 

5  15 

5  13 

5  11 

5  10 

508 

506 

504 

502 

500 

458 

455 

453 

4  51 

448 

445 

4  42 

16 

27 

6 

5  10 

507 

505 

504 

508 

500 

4  57 

455 

458 

4  51 

448 

445 

4  43 

4  89 

4  86 

4  84 

17 

48 

11 

506 

503 

5  01 

459 

456 

454 

4  52 

449 

4  47 

4  44 

4  41 

488 

485 

482 

428 

4  26 

'  19 

02 

16 

4  51 

459 

4  57 

454 

452 

4  49 

4  47 

444 

4  41 

4  38 

4  86 

482 

429 

426 

4  21 

4  19 

•  20 

04 

21 

4  57 

455 

453 

450 

448 

445 

4  42 

489 

486 

488 

4  30 

426 

4  24 

4  19 

4  15 

4  12 

1  21 

05 

26 

4  55 

4  52 

4  49 

4  47 

444 

4  41 

439 

485 

482 

4  29 

425 

422 

4  18 

4  14 

4  10 

4  07 

21 

53N 

81 

452 

4  49 

4  46 

444 

4  41 

438 

434 

481 

4  28 

425 

4  21 

4  17 

4  13 

409 

404 

4  01 

22 

81  N 

June  5 

450 

4  47 

445 

4  42 

4  89 

486 

438 

429 

426 

4  22 

4  18 

4  14 

4  10 

406 

402 

3  58 

23 

00 

10 

4  49 

4  47 

4  44 

4  41 

4  38 

435 

432 

428 

424 

4  21 

4  17 

4  13 

409 

404 

359 

355 

23 

18 

15 

4  49 

4  47 

4  44 

4  41 

438 

4  34 

4  31 

428 

4  24 

4  20 

4  16 

4  12 

408 

403 

358 

8  54 

28 

26 

20 

450  ^ 

4  47 

444 

442 

438 

435 

482 

428 

425 

4  21 

4  17 

4  13 

409 

404 

3  59 

8  54 

23 

24 

25 

4  52 

4  49 

4  46 

4  48 

440 

4  36 

438 

480 

426 

4  22 

4  18 

4  14 

4  10 

405 

4  00 

8  56 

28 

12  N 

80 

454 

4  51 

448 

445 

4  42 

439 

486 

4  82 

428 

425 

4  21 

4  17 

4  13 

4  08 

408 

358 

22 

50  N 

July  5 

455 

4  52 

4  49 

4  47 

4  43 

4  40 

487 

434 

480 

427 

424 

420 

4  16 

4  11 

4  07 

402 

22 

17 

10 

458 

4  55 

4  52 

450 

4  47 

444 

4  41 

487 

484 

4  31 

4  27 

423 

4  19 

4  15 

4  10 

406 

21 

85 

15 

502 

4  59 

4  57 

4  54 

4  51 

448 

446 

442 

439 

4  36 

4  82 

429 

425 

4  21 

4  17 

4  12 

20 

44 

20 

506 

503 

5  01 

458 

456 

4  53 

460 

4  47 

4  44 

4  41 

437 

484 

4  81 

4  27 

423 

4  18 

19 

44 

25 

509 

507 

505 

502 

500 

4  57 

455 

452 

4  49 

446 

4  43 

440 

4  37 

433 

429 

425 

18 

86  N 

80 

5  12 

5  10 

508 

506 

508 

5  01 

4-59 

456 

458 

4  51 

4  48 

4  45 

4  42 

439 

4  35 

4  32 

'  17 

20N 

Aug.  4 

5  17 

5  15 

5  13 

5  11 

509 

507 

505 

502 

500 

4  58 

455 

4  62 

4  49 

0 

4  45 

4  42 

4  39 

15 

57 

9 

520 

5  18 

5  17 

5  15 

5  18 

5  11 

509 

507 

505 

503 

600 

4  57 

4  55 

4  52 

4  49 

4  47 

14 

28 

14 

5  24 

523 

5  21 

520 

5  18 

5  16 

5  14 

5  18 

5  11 

509 

506 

504 

502 

4  59 

4  57 

455 

;  12 

53 

19 

528 

527 

5  26 

524 

523 

5  21 

520 

5  18 

5  16 

5  15 

5  18 

5  11 

509 

5  07 

505 

502 

11 

13 

24 

538 

5  31 

530 

529 

528 

526 

b25 

5  24 

522 

5  21 

5  19 

5  17 

5  16 

5  14 

5  12 

5  01 

9 

29N 

29 

536 

535 

585 

534 

583 

5  31 

580 

529 

528 

6  27 

525 

5  24 

523 

5  21 

5  20 

5  18 

7 

40N 

Sept.  8 

5  41 

5  40 

5  39 

538 

587 

537 

586 

535 

534 

533 

532 

5  31 

530 

529 

5  28 

527 

5 

49 

18 

5  45 

5  44 

5  43 

543 

5  42 

5  42 

5  41 

5  41 

5  40 

5  39 

588 

5  38 

5  87 

586 

585 

536 

8 

55 

18 

5  49 

548 

548 

5  48 

5  47 

5  47 

5  47 

546 

5  46 

5  45 

545 

5  44 

544 

5  43 

5  43 

5  43 

2 

00 

18 

553 

553 

553 

5  52 

552 

552 

5  52 

5  52 

5  52 

5  52 

5  51 

5  51 

5  51 

5  51 

5  51 

6  51 

0 

08  N 

23 

5  57 

5  57 

6  57 

5  57 

5  57 

5  57 

5  57 

558 

5  57 

558 

558 

558 

558 

5  59 

559 

5  59 

1 

54  8 

28 

6  01 

6  01 

602 

602 

602 

603 

603 

603 

604 

604 

605 

605 

6  06 

606 

6  07 

607 

8 

51  8 

Oct.  8 

606 

606 

606 

607 

608 

608 

6  09 

6  10 

6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6 

46 

8 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  17 

6  17 

6  19 

6  20 

6  21 

622 

6  23 

6  24 

7 

40 

18 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

622 

6  23 

6  24 

6  26 

627 

6  28 

629 

6  30 

6  32 

9 

81 

18 

6  19 

620 

6  21 

6  23 

624 

625 

627 

628 

6  30 

6  31 

6  33 

6  35 

6  36 

637 

6  39 

6  41 

11 

18 

28 

6  24 

625 

627 

6  28 

6  30 

6  31 

633 

635 

687 

6  38 

6  40 

6  42 

6  44 

6  46 

6  48 

650 

13 

02  S 

28 

629 

6  31 

6  32 

6  31 

6  36 

6  37 

639 

6  41 

6  43 

645 

648 

650 

6  52 

6  54 

6  57 

659 

i  14 

40  8 

Nov.  2 

6  84 

636 

638 

6  40 

6  42 

6  44 

6  46 

6  48 

6  51 

653 

655 

6  58 

7  01 

703 

706 

7  09 

16 

12 

7 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

653 

6  55 

658 

7  00 

7  03 

706 

709 

7  11 

7  15 

7  18 

17 

88 

12 

6  45 

6  47 

6  49 

6  51 

654 

6  57 

6  59 

7  02 

7  05 

7  08 

7  11 

7  14 

7  17 

7  20 

7  28 

7  27 

IS 

55 

17 

6  50 

653 

6  55 

6  57 

7  00 

7  03 

706 

709 

7  12 

7  15 

7  18 

7  22 

7  25 

7  28 

7  32 

7  36 

20 

05 

22 

6  55 

6  58 

7  01 

7  03 

7  06 

7  09 

7  12 

7  15 

7  19 

7  22 

7  25 

7  29 

7  33 

7  86 

7  40 

7  46 

21 

058 

27 

7  01 

703 

7  06 

7  09 

7  12 

7  15 

7  18 

7  21 

725 

7  28 

7  82 

7  86 

7  40 

7  44 

7  48 

7  53 

21 

55  8 

Dec.  2 

7  05 

7  08 

7  11 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31 

785 

7  39 

7  43 

7  47 

7  51 

7  56- 

8  01 

22 

85 

7 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

729 

7  38 

786 

7  40 

7  44 

7  49 

753 

758 

803 

808 

23 

04 

12 

7  14 

7  17 

720 

7  23 

7  26 

7  29 

733 

7  87 

7  41 

7  45 

7  49 

7  54 

758 

803 

809 

8  14 

23 

21 

17 

7  18 

7  21 

7  24 

7  27 

7  31 

7  34 

788 

7  42 

7  46 

750 

7  54 

7  59 

8  as 

807 

8  13 

8  18 

23 

27 

22 

7  21 

7  24 

727 

7  30 

7  34 

7  37 

7  42 

745 

7  49 

7  52 

7  57 

8  01 

8  06 

8  11 

8  17 

8  22 

!  23 

1 

21  S 

27 

7  23 

726 

729 

7  32 

7  35 

7  39 

7  43 

7  47 

7  51 

7  54 

7  68 

803 

8  07 

8  13 

8  18 

8  23 

23 

08  S 

Jan.  1 

7  24 

727 

7  30 

7  33 

7  36 

7  40 

7  43 

7  47 

7  51 

7  55 

7  59 

8  03 

8  08 

8  13 

8  18 

823 

526 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 
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South  Latitude. 

Declina- 
tiou. 

Approx. 
date. 

530 

540 

55° 

560 

57« 

68° 

50° 

60° 

61° 

62° 

68® 

64° 

65° 

66® 

670 

68° 

o     / 

h.  tn. 

h.  m. 

h,  vn. 

h,  tn. 

n.  fR. 

h.  m. 

h.  m. 

A.  ffi. 

h.  m. 

h.  m. 

h.  fn» 

A.  lit. 

».  m. 

h.  m. 

f«*      P^v« 

28  05  8 

Jan.     1 

837 

3  81 

825 

8  17 

8  10 

8  01 

252 

2  41 

2  30 

2  15 

2  01 

1  37 

1  15 

Sets 

Sets 

22   87 

6 

343 

837 

8  31 

3  24 

8  16 

308 

2  59 

2  49 

238 

2  25     2  11 

1  51 

1  82 

"  0*62*  Jan.  10 

Jan.  16. 1 

21   58 
21   06 
20   07 

11 

16 

•21 

850 
859 

406 

8  44 
858 
4  03 

8  88 
848 
8  57 

8  82 
8  41 
8  51 

825 
385 
3  45 

3  17 
3  28 
888 

309 
320 
3  31 

2  59 

3  11 
323 

250 
803 
3  15 

2  87 
2  52 
805 

225 
2  40 
255 

2  07 
2  26 
2  42 

1  50 

2  11 
229 

1  26 
152 

2  13 

044 
1  26 
1  54 

........ .^ 

•'i*28* 

18  58 

26 

4  16 

4  12 

4  07 

402 

3  56 

360 

3  44 

3  36 

3  29 

3  21 

3  11 

300 

2  50 

2  85 

220 

2  01 

17    89  8 

81 

426 

422 

4  18 

4  18 

407 

4  01 

3  56 

3  50 

8  44 

386 

8  28 

3  19 

8  09 

2  57 

2  45 

2  30 

16   13  8 

Feb.    5 

436 

4  32 

429 

424 

4  19 

4  14 

409 

404 

858 

860 

8  44 

386 

3  27 

8  17 

807 

2» 

14   40 

10 

4  46 

4  48 

489 

486 

4  32 

427 

4  28 

4  18 

4  18 

407 

4  01 

854 

3  47 

8  89 

3  SO 

8  19 

13   01 

15 

466 

458 

450 

4  47 

4  42 

489 

485 

4  31 

428 

423 

4  18 

4  11 

4  06 

8  59 

8  51 

3  42 

11    16 

20 

506 

5  03 

5  01 

458 

466 

4  52 

4  49 

4  45 

4  42 

4  88 

4  34 

428 

4  28 

4  18 

4  11 

4  04 

9   288 

25 

515 

6  13 

5  11 

609 

507 

504 

602 

458 

4  66 

4  82 

4  49 

4  43 

440 

486 

4  81 

425  ' 

7   808 

Mar.    2 

525 

523 

522 

620 

5  18 

5  16     5  14 

5  12 

509 

5  07  '  5  04 

500 

4  57 

4  54 

4  49 

4  45 

5   34 

7 

584 

583 

532 

5  31 

529 

528  '  526 

525 

528 

5  21     5  19 

5  16 

5  14 

6  11 

507 

606 

8   87 

12 

544 

5  48 

542 

5  41 

5  41 

589     538 

587 

5  86 

685 

584 

5  81 

530 

528 

5-25 

623 

1   89  8 

17 

568 

5  52 

5  52 

552 

5  51 

5  51     6  50 

550 

5  49 

5  48 

6  48 

5  46 

545 

544 

543 

6  42 

0  20N 

22 

6  02 

6  02 

602 

602 

6  02 

602  >  602 

602 

602 

602 

602 

6  01 

6  01 

6  01 

600 

6  00 

2   18  N 

27 

6  11 

6  11 

6  12 

6  12 

6  12 

6  18    6  13 

6  14 

6  15 

6  15 

6  16 

6  15 

6  16 

6  17 

6  17 

6  18 

4   15  N 

Apr.    1 

620 

6  21 

621 

622 

628 

624  1  625 

626 

627 

628 

680 

6  80 

630 

6  33 

684 

696 

6   09 

6 

628 

680 

6  31 

682 

684 

6  85     6  87 

688 

6  40 

6  42     6  44 

6  45 

6  47 

6  49 

6  51 

654 

8   02 

11 

6  37 

689 

640 

6  42 

644 

646     648 

6  50 

6  62 

6  55     6  67 

6  59 

7  02 

705 

708 

7  12 

9   51 

16 

646 

648 

6  50 

652 

6  54 

6  57     6  59 

702 

705 

706 

7  11 

7  14 

7  18 

722 

7  26 

7ao 

11    35 

21 

655 

6  57 

659 

702 

705 

7  08     7  11 

7  14 

7  17 

7  21 

726 

729 

7  83 

7  88 

7  4S 

7  49 

18   15  N 

26 

7  03 

706 

7  09 

7  12 

7  15 

7  19     7  22 

726 

7  80 

785 

780 

7  44 

7  49 

7  55 

8  01 

806 

14   50N 

May    1 

7  18 

7  16 

7  19 

723 

725 

7  29     7  88 

788 

7  43 

748 

758 

7  58 

805 

8  12 

8  19 

828 

16   19 

6 

7  21 

725 

728 

782 

786 

7  40     7  44 

750 

766 

8  01 

8  07 

8  13 

8  21 

8  29 

887 

8  48 

17   42 

11 

729 

7  83 

7  37 

7  42 

746 

7  60     755 

8  01 

8  07 

8  18 

8  21 

828 

8  36 

846 

866 

9  09 

18   55 

16 

787 

7  41 

7  46 

7  51 

755 

800  1  806 

8  12 

8  19 

827 

884 

848 

852 

908 

9  15 

929 

19  58 

21 

745 

7  49 

764 

759 

808 

8  10     8  16 

822 

880 

889 

8  47 

8  57 

907 

920 

984 

9  61  , 

21   00 

26 

7  52 

7  56 

8  01 

807 

8  12 

8  18     8  26 

8  83 

840 

850 

859 

9  10 

922 

937 

964 

10  15 

21   48  N 

81 

758 

803 

8  08 

8  14 

820 

827     884 

842 

860 

900 

9  10 

923 

936 

968 

10  18 

10  40 

22  28  N 

Jane   5 

804 

809 

8  15 

820 

826 

8  84     8  41 

850 

869 

9  10 

9  21 

984 

9  49 

10  07 

10  81 

1106 

22   57 

10 

808 

8  14 

8  18 

825 

832 

8  89     8  47 

866 

906 

9  17 

929 

944 

10  00 

10  20 

10  49 

Does 

23   17 

15 

8  11 

8  17 

828 

829 

8  86 

8  44     8  52 

9  01 

9  11 

928 

935 

9  51 

19  06 

10  81 

11  05 

notriae 

28   26 

20 

8  14 

8  20 

8  26 

882 

889 

8  47     8  65 

904 

9  14 

926 

938 

954 

10  11 

10  36 

1112 

June  10 

28   25 

25 

8  15 

8  21 

826 

888 

8  40 

848     856 

905 

9  15 

927 

989 

955 

10  12 

10  85 

11  10 

to 

28   14  N 

80 

8  14 

820 

825 

882 

889 

8  47 

864 

904 

9  13 

925 

9  87 

953 

10  06 

10  80 

11  02 

July  3. 

22   52  N 

July     5 

8  12 

8  18 

823 

880 

836 

844 

8  61 

900 

909 

920 

982 

9  48 

10  08 

10  28 

10  48 

11  45 

22   21 

10 

809 

8  14 

820 

826 

882 

889 

8  46 

855 

903 

9  14 

925 

9  40 

954 

10  12 

10  81 

11  09 

21   40 

lb 

806 

8  11 

8  16 

8  21 

827 

8  84  !  8  41 

8  49 

8  57 

906 

9  17 

930 

9  42 

958 

10  18 

10  4S 

20   50 

20 

800 

805 

8  10 

8  16 

8  21 

8  27     8  84 

8  41 

848 

8  57 

907 

9  18 

929 

948 

10  00 

10  20 

19   60 

26 

753 

7  58 

803 

808 

8  12 

8  19     8  24 

8  81 

888 

846 

8  65 

906 

9  15 

927 

9  41 

9  56 

18  48  N 

30 

7  46 

750 

7  55 

7  59 

804 

8  09     8  14 

820 

826 

883 

842 

8  60 

809 

9  10 

922 

936  . 

17   28  N 

Aug.    4 

7  88 

7  42 

745 

7  50 

755 

759 

804 

809 

8  15 

821 

829 

886 

8  44 

858 

903 

1 
9  16 

16   06 

9 

728 

7  32 

7  85 

7  39 

7  48 

7  47 

7  51 

756 

802 

806 

8  14 

8  21 

827 

885 

848 

854 

14   87 

14 

7  18 

7  22 

7  25 

728 

7  31 

785 

7  89 

7  48 

7  48 

754 

759 

805 

8  10 

8  17 

8  24 

838 : 

13   08 

19 

709 

7  11 

7  14 

7  17 

7  20 

723 

727 

7  80 

7  84 

7  39 

7  43 

7  48 

7  58 

788 

804 

8  12 

11    28 

24 

658 

700 

7  02 

706 

708 

7  10     7  18 

7  16 

7  19 

7  24 

727 

7  81 

7  35 

740 

7  45 

7  61 

9   89  N 

29 

6  47 

648 

650 

658 

656 

6  57 

659 

7  02 

704 

708 

7  11 

7  14 

7  17 

7  21 

725 

790 

7   51  N 

8ept.    8 

685 

636 

688 

640 

6  42 

644 

6  45 

6  47 

6  49 

6  52 

654 

6  57 

659 

702 

705 

709 

6   00 

8 

624 

6  24 

626 

627 

628 

630 

6  81 

682 

634 

636 

638 

6  89 

6  41 

643 

645 

6  49 

4   07 

18 

6  12 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

622 

6  23 

624 

626 

6  28 

2   U 

18 

559 

600 

600 

6  01 

6  01 

602 

602 

6  02 

602 

604 

604 

604 

604 

606 

606 

6  06 

0   15N 

23 

5  47 

5  47 

6  47 

6  48 

5  47 

5  47 

5  47 

5  47 

6  47 

5  47 

5  47 

5  46 

6  46 

546 

645 

t>  45  1 

1   42  8 

28 

535 

535 

584 

584 

534 

583  ;  582 

582 

5  81 

5  31 

530 

529 

528 

526 

625 

524  ' 

8   898 

Oct.      8 

523 

522 

5  21 

5  21 

520 

5  19 

5  18 

5  16 

5  15 

5  14 

5  13 

5  11 

509 

507 

505 

1 
504 

5   35 

8 

5  11 

5  10 

6  08 

508 

507 

606 

503 

6  01 

459 

458 

466 

4  54 

4  52 

448 

445 

4  41 

7   28 

13 

500 

458 

4  56 

4  56 

453 

4  51 

4  49 

4  46 

444 

4  42 

4  89 

486 

4  82 

426 

424 

420' 

9   20 

18 

448 

4  46 

444 

4  42 

440 

4  87 

435 

4  81 

428 

4  26 

4  22 

4  18 

4  14 

409 

404 

3  58 

11   08 

23 

4  37 

4  84 

482 

4  30 

427 

4  24 

4  21 

4  17 

4  13 

4  10 

405 

4  01 

8  55 

8  49 

343 

836 

12   518 

28 

426 

4  24 

4  21 

4  17 

4  14 

4  10 

4  06 

4  02 

858 

3  54 

8  49 

3  43 

3  37 

8  30 

8  22 

3  18 

14  80  8 

Nov.    2 

4  16 

4  IS 

409 

406 

402 

8  57 

353 

8  48 

343 

338 

382 

3  25 

3  17 

809 

800 

250 

16   08 

7 

407 

403 

369 

8  66 

8  51 

8  46 

3  42 

8  85 

829 

323 

3  16 

307 

259 

2  49 

288 

226 

17   29 

12 

858 

354 

850 

8  46 

3  40 

334 

329 

822 

3  15 

308 

8  01 

2  50 

2  41 

229 

2  16 

2  01 

18   48 

17 

3  50 

8  46 

3  41 

3  86 

880 

324 

3  18 

8  19 

8  03 

2  56- 

2  46 

234 

228 

209 

158 

1  38 

19  58 

22 

844 

838 

3  33 

8  27 

8  22 

8  15 

308 

300 

2  51 

2  42 

2  82 

2  18 

2  05 

1  49 

128 

102 

20  59  8 

27 

838 

882 

327 

3  21 

8  14 

3  07 

259 

250 

2  41 

2  31 

2  19 

204 

1  49 

1  28 

1  02 

006 

21  51  8 

22  32 

23  02 
23   20 

Dec.     2 

7 

12 

17 

833 
830 
827 
328 

827 
324 
8  21 
8  21 

322 
8  19 
3  15 
3  15 

8  15 
8  11 
808 
807 

308 
304 
3  01 
3  00 

300 
256 
2  52 
2  50 

252 
2  47 
2  43 
2  41 

2  42 
236 
282 
280 

2  32 
2  26 
2  21 

2  18 

2  21 
2  13 
2  06 
2  02 

2  06 
259 
1  51 
1  47 

1  50 
189 
1  27 
1  21 

1  38 
1  18 
1  03 
055 

106 
0  42 

022 

1 

Doesn 

>tsetb4 

itween— 

23   27 

22 

830 

8  28 

3  17 

809 

3  01 

2  52 

2  43 

2  81 

2  19 

203 

1  48 

1  21 

0  64 

Deo.  12 

Dec.  8 

Nov.  27 

23   228 

27 

382 

826 

320 

8  12 

804 

256     245 

284 

223 

2  07 

1  58 

1  26 

1  00 

and 
Dec.31: 

and 
Jan.  9; 

and 
Jan.  15;  { 

23   058 

Jan.     1 

887 

8  81 

825 

8  17 

8  10 

3  01 

2  52 

2  41 

2  80 

2  15 

2  01 

187 

1  15 

20day8 

88dayi 

50  days.    ' 

!  J 

TABLE  10.— MEAN  UXJAL  TIME  OF  SUN  SET. 


527 


Sotitk  Latitude. 

Declina- 
tion. 

Approx. 
date. 

5«o 

54<' 

55° 

56° 

57° 

.•i8° 

59° 

60° 
h.  tn. 

61° 

h.  fR. 

62° 

63° 

64° 

65° 

66° 

67° 

68° 

o     / 

h.  m. 

h  m. 

h.  m. 

h.  m. 

h.  m. 

A.  m. 

h.m. 

h,  tn. 

A.  m. 

h.  m. 

h.tn. 

h.  m. 

h.  tn. 

A.  fit. 

28  08  8 

Jan.  1 

829 

886 

8  43 

850 

8  57 

906 

9  15 

9  26 

937 

9  62 

10  06 

10  28 

10  51 

11  66 

8et8 

Sets 

22  34 

6 

828 

884 

8  40 

8  47 

854 

908 

9  11 

922 

982 

9  45 

9  69 

10  18 

10  37 

11  16 

Jan.  10 

Jan.  16 

21  53 

11 

825 

8  81 

8  37 

848 

860 

869 

907 

9  16 

9  26 

9  89 

9  51 

10  08 

10  26 

10  51 

11  30 

21  02 

16 

821 

826 

882 

839 

845 

862 

859 

908 

9  18 

9  29 

940 

954 

10  06 

10  28 

10  64 

"\\"fn 

20  01 

21 

8  15 

8  20 

825 

8  81 

837 

844 

8  50 

868 

906 

9  16 

926 

939 

952 

10  07 

10  27 

10  66 

18  50 

26 

808 

8  12 

8  17 

822 

828 

884 

8  40 

8  47 

854 

908 

9  12 

923 

984 

9  47 

10  03 

10  21 

17  31  S 

31 

8  01 

805 

809 

8  18 

8  18 

823 

829 

836 

8  42 

8  50 

858 

907 

9  18 

928 

9  41 

9  67 

16  04  S 

Feb.  5 

7  52 

765 

759 

808 

807 

8  12 

8  18 

823 

829 

885 

8  43 

850 

859 

908 

9  21 

932 

14  30 

10 

7  42 

745 

7  49 

7  62 

7  56 

800 

805 

S  10 

8  16 

8  21 

8  27 

884 

8  41 

8  49 

868 

906 

12  51 

15 

7  32 

785 

7  37 

7  40 

7  48 

7  47 

7  52 

756 

800 

806 

8  10 

8  16 

8  21 

829 

886 

8  44 

11  06 

20 

7  21 

728 

726 

728 

7  81 

7  34 

788 

7  42 

7  46 

750 

754 

758 

804 

809 

6  16 

822 

9  16  8 

25 

7  09 

7  12 

7  18 

7  16 

7  18 

720 

7  23 

727 

780 

783 

7  37 

7  41 

7  46 

7  50 

7  64 

800 

7  18  8 

Mar.  2 

6  57 

6  59 

7  01 

708 

705 

7  07 

709 

7  11 

7  14 

7  17 

7  19 

722 

7  25 

7  29 

788 

7  87 

5  28 

7 

646 

6  47 

6  49 

650 

6  51 

668 

6  64 

656 

6  59 

700 

7  02 

704 

707 

7  10 

7  13 

7  16 

825 

12 

684 

684 

686 

687 

688 

6  89 

6  40 

6  41 

648 

644 

645 

6  47 

6  48 

6  51 

6  52 

654 

127  8 

17 

622 

622 

628 

624 

6  24 

626 

626 

626 

627 

628 

628 

629 

680 

6  81 

682 

688 

0  82N 

22 

6  10 

609 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

280K 

27 

558 

5  57 

558 

5  67 

5  67 

556 

666 

556 

656 

555 

664 

654 

558 

5  52 

5  61 

650 

426N 

Apr.  1 

5  47 

546 

545 

544 

648 

6  43 

642 

6  41 

540 

689 

688 

586 

634 

583 

6  81 

629 

6  21 

6 

586 

534 

538 

5  81 

580 

630 

628 

626 

626 

623 

5  21 

5  10 

6  16 

5  14 

6  11 

506 

8  13 

11 

524 

522 

5  20 

6  19 

6  17 

6  16 

6  14 

6  11 

509 

507 

604 

5  01 

458 

465 

4  51 

448 

10  01 

16 

5  12 

5  10 

5  08 

606 

504 

508 

600 

4  57 

464 

4  61 

4  48 

444 

4  40 

4  86 

482 

427 

11  46 

21 

5  01 

4  59 

4  57 

454 

462 

4  50 

4  47 

4  42 

4  40 

436 

432 

427 

423 

4  18 

4  12 

406 

13  25N 

26 

4  51 

4  48 

4  46 

448 

4  39 

4  87 

488 

429 

425 

4  21 

4  16 

4  11 

404 

3  59 

3  62 

846 

14  50  K 

May  1 

440 

4  87 

4  34 

4  31 

427 

4  28 

4  19 

4  15 

4  12 

406 

403 

3  55 

3  49 

3  42 

884 

825 

16  27 

6 

4  81 

427 

4  24 

420 

4  16 

4  11 

'4  07 

402 

8  57 

8  51 

8  45 

8  39 

8  81 

3  24 

8  14 

805 

17  48 

11 

422 

4  18 

4  14 

4  10 

406 

4  01 

856 

850 

8  45 

838 

8  81 

823 

3  15 

805 

264 

244 

19  02 

16 

4  14 

4  10 

406 

4  01 

366 

8  51 

846 

389 

833 

325 

8  17 

306 

2  69 

248 

286 

222 

20  04 

21 

408 

403 

858 

353 

8  48 

842 

387 

829 

822 

8  14 

805 

2  54 

245 

282 

2  16 

200 

21  05 

26 

402 

3  57 

8  52 

346 

8  41 

884 

828 

820 

8  13 

803 

254 

2  42 

280 

2  16 

168 

186 

21  58  N 

31 

856 

3  51 

3  45 

3  40 

3  85 

828 

820 

8  12 

305 

254 

2  44 

2  81 

2  17 

2  01 

1  40 

1  12 

f 

22  31  N 

June  5 

8  52 

3  47 

8  41 

386 

329 

322 

8  15 

806 

2  57 

246 

285 

2  22 

207 

1  48 

1  28 

0  45 

23  00 

10 

8  49 

845 

889 

882 

826 

3  18 

8  10 

8  01 

2  52 

2  41 

280 

2  14 

1  58 

1  87 

1  07 

Does 

23  18 

15 

848 

343 

888 

3  81 

824 

3  16 

308 

2  59 

2  49 

287 

223 

209 

1  52 

1  29 

055 

not 

23  26 

20 

8  48 

3  48 

8  87 

8  81 

824 

8  15 

307 

258 

248 

286 

2  24 

2  07 

1  51 

1  27 

050 

rise 

28  24 

25 

850 

8  44 

889 

8  82 

325 

3  17 

809 

300 

2  50 

288 

226 

209 

1  53 

180 

054 

June  10 

23  12  N 

1 

30 

853 

8  47 

3  42 

385 

828 

320 

3  13 

308 

264 

2  42 

2  31 

2  15 

1  69 

1  37 

1  06 

to 
July  3. 

1   22  50N 

July  5 

3  57 

8  51 

346 

889 

883 

826 

3  18 

809 

800 

2  48 

2  87 

222 

206 

146 

120 

028 

i   22  17 

10 

4  01 

855 

850 

844 

888 

8  81 

3  24 

3  15 

307 

256 

2  46 

282 

2  17 

200 

1  88 

1  04 

21  35 

15 

407 

4  02 

856 

8  51 

845 

888 

8  81 

323 

3  15 

306 

256 

2  44 

2  30 

2  15 

1  56 

1  80 

20  44 

20 

4  14 

409 

403 

358 

353 

346 

840 

333 

8  26 

8  17 

307 

256 

2  45 

2  81 

2  14 

1  54 

1   19  44 

25 

4  21 

4  17 

4  11 

406 

4  01 

355 

850 

343 

8  85 

3  27 

3  19 

309 

269 

2  47 

2  82 

2  17 

18  36  N 

30 

428 

4  28 

4  19 

4  14 

4  09 

404 

869 

853 

3  47 

3  40 

3  81 

828 

3  14 

304 

2  52 

288 

,   17  20  N 

Aug.  4 

485 

4  32 

4  27 

4  28 

4  19 

4  14 

409 

404 

368 

3  52 

3  45 

887 

330 

8  21 

3  11 

800 

.   15  57 

9 

4  48 

4  40 

4  37 

488 

429 

4  25 

4  21 

4  16 

4  10 

405 

3  58 

8  62 

3  45 

8  38 

329 

820 

14  28 

14 

4  52 

4  48 

445 

4  42 

4  88 

484 

4  81 

427 

4  23 

4  18     4  12 

406 

4  01 

864 

3  47 

889 

12  53 

19 

500 

456 

4  64 

4  51 

4  48 

4  45 

4  42 

488 

485 

4  21     4  26 

421 

4  16 

4  11 

406 

868 

11  13 

24 

5  08 

505 

503 

5  01 

4  58 

456 

453 

4  60 

4  47 

4  44 

4  89 

486 

4  81 

4  27 

4  22 

4  17 

929  N 

29 

5  17 

5  14 

5  12 

5  10 

5  08 

506 

504 

502 

4  59 

456 

4  53 

4  49 

4  47 

4  43 

439 

4  35 

i     7  40  N 

Sept.  3 

525 

5  23 

522 

520 

5  18 

5  17 

5  15 

6  13 

6  12 

609 

506 

504 

5  01 

4  59 

466 

4  63 

'     5  49 

8 

584 

582 

5  31 

530 

5  29 

527 

6  26 

525 

624 

522 

5  20 

5  18 

5  16 

5  14 

5  12 

5  10 

;     855 

13 

5  42 

5  40 

5  40 

5  39 

539 

638 

5  37 

536 

6  86 

5  35 

6  33 

582 

5  31 

530 

529 

5  27 

'     200 

18 

5  51 

5  50 

5  49 

5  49 

550 

5  49 

6  49 

5  48 

6  48 

5  48 

5  47 

5  46 

5  46 

5  46 

5  45 

5  45 

003  N 

23 

5  59 

558 

558 

5  59 

6  59 

5  59 

600 

600 

6  00 

6  01 

600 

6  01 

6  01 

6  01 

6  42 

603 

1548 

28 

608 

6  08 

608 

609 

6  10 

6  10 

6  11 

6  12 

6  18 

6  14 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

'     3  51  8 

Oct.   3 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

623 

6  24 

6  26 

6  27 

6  28 

630 

6  32 

634 

686 

689 

5  46 

8 

6  26 

626 

6  27 

629 

6  31 

633 

6  34 

636 

638 

6  41     6  42 

6  45 

6  47 

660 

6  53 

6  57 

7  40 

13 

634 

6  36 

6  37 

6  40 

6  41 

6  43 

6  45 

6  48 

650 

6  52 

655 

6  59 

7  02 

7  06 

7  10 

7  15 

9  31 

18 

643 

6  45 

6  48 

6  50 

6  52 

665 

6  57 

7  01 

7  03 

7  07 

7  10 

7  15 

7  19 

724 

729 

785 

11  18 

23 

6  53 

6  55 

6  58 

7  01 

7  03 

7  06 

7  10 

7  14 

7  16 

7  21 

7  24 

7  80 

7  35 

7  40 

7  46 

7  54 

13  02  S 

28 

7  02 

7  05 

7  08 

7  12 

7  15 

7  18 

722 

727 

7  30 

7  36 

7  41 

7  47 

7  51 

7  59 

807 

8  16 

14  40  8 

Nov.  2 

7  12 

7  16 

7  19 

7  28 

7  26 

7  31 

7  35 

7  40 

7  45 

7  51 

7  57 

8  04 

8  11 

8  19 

8  29 

8  39 

16  12 

7 

722 

7  26 

7  30 

7  34 

7  38 

7  43 

7  48 

754 

7  59 

806 

8  12 

8  21 

8  29 

838 

8  50 

9  04 

1   17  38 

12 

7  31 

7  36 

7  40 

7  45 

7  49 

7  55 

8  01 

8  07 

8  13 

8  21 

8  29 

8  39 

8  49 

8  58 

9  12 

929 

18  56 

17 

7  41 

7  46 

7  50 

7  56 

8  01 

8  07 

8  13 

8  21 

829 

8  87 

8  46 

8  58 

9  08 

9  21 

9  87 

9  58 

20  05 

22 

7  50 

7  55 

8  00 

8  06 

8  12 

8  19 

8  26 

8  34 

8  43 

8  53 

9  02 

9  16 

9  28 

9  46 

10  05 

10  84 

21  05  8 

27 

7  58 

8  04 

8  10 

8  16 

8  22 

830 

8  37 

8  46 

8  56 

9  07 

9  18 

9  34 

9  48 

10  09 

10  87 

21  55  8 

Dec.  2 

806 

8  12 

8  18 

8  25 

8  31 

8  39 

8  48 

958 

9  07 

9  20 

9  33 

9  51 

10  08 

10  34 

11  22 

22  35 

23  04 

7 
12 

8  13 
8  19 

8  19 
8  25 

8  26 
8  32 

8  33 

8  39 

8  40 
8  47 

8  49 
8  56 

8  58 
905 

9  08 
9  16 

9  18 
9  28 

9  32 
9  43 

9  46 
968  1 

10  07 
10  22 

10  28 
10  46 

11  08  1 
Doesnc 

/t  set  be 

tween— 

23  21 

17 

8  24 

8  31 

8  36 

8  44 

8  52 

9  01 

9  10 

9  22 

934 

9  49 

10  0.^  i 

10  31 

10  58 

Dec.  12 

Dec.  3 

Nov.  27 

23  27 

22 

8  28 

8  34 

8  40 

8  48 

8  56 

905 

9  14 

926 

938 

9M 

10  09 

10  36 

11  08 

and 

and 

and 

•Zi  21  8 

27 

8  30 

8  36 

8  42 

8  50 

8  58 

9  07 

9  16 

927 

9  39 

955 

10  10 

10  35 

11  00 

Dec.  81. 

Jan.  9: 

88 
days. 

Jan.  15; 

60 

days. 

1   23  03  8 

Jan.   1 

8  29 

8  86 

8  43 

8  50 

8  57 

9  06 

9  15 

9  26 

9  37 

9  52   10  06  ' 

1 

10  28 

10  51 

1 
1 

11  55 

528 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


D«cli-i.„_-_ 


23058 
22  87 
2158 
2108 
2007 
18  58 
17  89S 

1613S 
14  40 

13  01 

11  16 
9  28S 

7  808 
584 
387 
1896 
0  20N 
2  18N 

415N 

609 

802 

9  51 
1135 
1315N 

14  SON 
;1619 

17  42 

18  55 
(19  58 

2100 
■2148N 

i 

22  28N 
2257 
2317 

23  26 
23  25 
2314K 

22  52N 
22  21 
2140 
20  50 

19  50 
<18  43N 

17  28N 
16  06 
14  37 

13  08 
1128 

9  89N 

7  51N 
600 
407 

2  11 

015N 

142S 

8  89S 
535 
728 
920 

1108 

12  51 S 

14  308 

16  03 

17  29 

18  48 

19  58 

20  598 

21  618 

22  32 

23  02 
23  20 
23  27 
23  228 


Jan.   1 

6 

11 


and 
16Uan.2a 

0  41 

1  36 

2  11 


21 
26 
81 


Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 


May 


1 
6 
11 
16 
21 
26 
31 


June  5 
10 
15 
20 
25 
30 

July  5 
10 
15 
20 
25 
80 


South  Latilude, 


69° 


70° 


710    ,    T^o 


fi,  ffi,  h.  fit. 
Sun  does  not 
Nov. 22,  Nov.  18 


and 
Jan.24. 


k,  fn.    h.  nim 
set  between — 
Nov.14  Nov.lOlNov 

and  I    and 
Jan.28;!Feb.  llFeb.  4;  Feb.  7;  Feb.ll; 


0 
1 


36 
43 


Aug. 


Sept 


4 
9 
14 
19 
24 
29 

3 
8 
13 
18 
23 
28 


Oct.    3 

8 
13 
18 
23 
28 


Nov. 


2 
7 

12 
17 
22 
27 


Dec.  2 
7 

12 
17 
22 
27 


23058  Jan.   1 


2  41 
809 
883 
856 
4  18 


41 
02 
21 
42 
6  00 
6  19 


638 
6  58 
16 
86 
56 
15 


7 
7 
7 
8 


222 

8  54 

3  22 

3  48 

4  12 

436 

558 

5  19 

540 

6  00 

620 

640 

700 

7  21 

7  42 

76 
1  03 

200 
288 
8  11 
339 
405 


84 
days. 


4 
4 
5 


30 
53 
16 
5  38 

5  59 

6  21 


6  42 


7 
7 
7 


8  87 
858 

9  21 
9  46 

10  11 
10  42 


803 
825 

8  48 

9  12 
9  39 

10  08 
10  42 


04 
26 
48 
8  12 
885 


9  01 

9  29 

10  00 

10  38 


1  27 

2  27 
255 
328 
8  57 

424 

4  49 

5  18 

5  87 
569 

6  22 

645 


7  08 
7  32 

7  56 

8  21 
8  47 


73°  ,  740    750 


76° 


h.  9fl«  h.  ftl.      h.  fR.   A.  M. 

Sun  does  not  set  between— 
7 1  Nov.  4  Oct.  31  Oct 


and  I   and      and      and 


90 
days. 


96 
days. 


104 
days. 


110 
dayH. 


2SK)ct  25iOct  28 
and  I   and 
Feb.19; 


Feb.14;  Feb.17; 


40 
55 
38 
3  15 
8  46 


4 
4 

5 
5 
5 


15 
48 
09 
84 
58 


6  23 


1  07 

1 

2  14 

1  40 

3  01 

2  41 

836 

822 

406 

358 

4  07 

430 

505 

500 

532 

529 

558 

558 

624 

625 

0  34 
2  18 
807 

8  47 


4 

4 
5 
5 


88 
55 
27 
S7 


77°    I    78° 


80° 


82° 


h,  m.    h.  n,    h.  ftl.    h.  fn* 
Sun  does  not  set  between— 


116 
days. 


1  42 
246 

334 


9  15 

948 

10  28 


Sun  does  not  rise  between — 


June  1 
and 

Julyl2; 

42 
days. 


May  26 

and 
July20; 

56 
days. 


May2lMayl6|Mayl2 
and 
Jaly28|Aug.l; 
82 
days. 


and 
July24; 

65     j     74 
days.    days. 


11  28   

10  47  I 

10  19  I  10  47 


953 

9  27 
9  05 
8  42 
8  19 
7  57 
7  85 

7  13 
6  51 
629 
606 
5  44 
522 


10  18 

9  44 

9  18 
8  52 
8  28 
04 
40 


8 
7 


7  17 
6  54 
6  31 
6  07 
44 
21 


5 
5 


00 
38 
15 
3  62 
3  28 
3  04 


2  38 
2  10 
1  42 
1  12 


58 
84 
10 
3  46 
3  20 
2  54 

2  26 
1  55 
1  19 
0  24 


11  42 
10  41 

10  03 
9  32 
9  03 
8  37 
8  11 
7  46 

7  21 
6  57 
633 
6  08 
544 
520 

4  56 
4  31 
4  05 
339 
3  11 
2  41 

2  10 
1  33 
0  43 


11  29 

10  30 
9  51 
9  18 
8  48 
8  19 
753 


7  26 
7  00 
6  35 
6  09 
48 
17 


5 
5 


4  52 
426 
358 
3  20 
300 
2  27 


52 
08 


Sun  does  not  set  between — 
N0V.22  Nov. 18  Nov.l4,Nov.l0lNov 


and  >  and 
Jan.20;  Jan.24: 

60     1     68 
days.    days. 


and      and 
Jan.28;!Feb 


76 
days. 


84 
days. 


6  47 

7  12 

7  37 

8  04 

8  32 

9  01 

9  34 
10  16 


6  50 

663 

7  17 

7  22 

7  45 

7  52 

8  13 

8  24 

844 

859 

9  15 

9  87 

9  55 
10  51 


6  27 

6  58 

7  24 

8  00 

8  35 

9  14 
10  02 


10  30  ,  11  29 


Sun  does  not  rise  between— 


May  9 
and 

Aug.  5; 

89 
days. 


I 


11  10 
10  14 
986 
9  02 
8  30 
8  01 


7  38 
7  05 
6  38 
6  11 
5  44 
5  16 


49 
21 
52 
8  21 
2  47 
2  12 


4 

4 
3 


1  30 


10  49 
9  57 
9  17 
8  42 
8  08 

7  39 

7  09 
6  40 
6  11 
5  43 
5  14 

4  45 
4  15 
3  43 

8  10 
2  32 
1  51 

0  46 


May  5  May 
and  I   and 

Aug.  9;  A 

97         1 
days. '  days 


S|Apr.28Apr.25 
and  I   and 


ug.12;  Aug 
m        11 


11  49 

10  23 

9  35 

8  55 

8  20 


7 
7 


5 
5 


47 
15 
6  44 
6  13 
43 
14 


4  41 
4  08 
334 
2  57 
2  14 
1  20 


11  14 

10  01 

9  13 

8  32 


7 
7 


55 
21 
6  47 
6  14 
41 
08 


5 
5 


435 
3  59 
3  22 
2  40 
1  48 
025 


I 


8un  does  not  set  between— 


7 
and 
l|Feb.  4; 
90 
da  vs. 


Nov.  4  Oct.  31  Oct.  2  Oct.  25 
and   and   and   and 

Feb.  7;  Feb.ll;  Feb.14;  Feb.l7; 

96         104        110        116 
days.    days.    days.    days. 


4 

4 
5 
5 


13 
49 
23 
56 


629 

70S 
736 
8  13 

8  51 

9  31 


120 
days. 


1  40 

2  SO 


3 

4 
4 
5 
5 


20 
01 
42 
19 
51 


630 

7  06 
7  44 
823 
9  10 
10  07 


IS  Oct 


Oct  17'Oct. 

and  I   and 
Febi25;lMar.  2iMar 


132 
days. 


142 
days. 


2  23 
8  80 
22 
09 
53 


4 

5 
5 


6  36 

7  20 
807 
9  01 

10  11 


2 
3 
4 

5 
6 


34 
52 
54 
50 
44 


84° 


86°         88° 


90° 


hm  M.    h.  fn.    h.  m.     h,  fn. 
Sun  does  not  set  between — 


6 
and 

7: 
153 
days. 


Oct    1  Sept26,Sept21 

and 
MarJ2; 
168        173        184 
days.    days.    days. 


and  I    and 
Mar.l7:>Mar.23; 


7  41 

8  44 
10  10 


Sun  does  not  rise  between— 


Apr.  19 
and 


^15:  Aug.19;  Aug.25; 


110 
days. 


I 


117 
days. 


10  85 
934 

8  47 

8  06 
7  28 
6  52 
6  16 
5  41 
505 


4  29 
350 
3  08 
2  19 
1  09 


10  03 
905 

8  17 
7  86 
646 
609 
580 
454 


4  21 
3  89 
2  52 
1  51 


129 
days. 


AiigSO;  Sept 


139 
days. 


253 
427 
544 
6  58 

8  18 
10  04 


828 
582 
725 

9  48 


4  57  I   Sets 
8  58  'Mar.23 


Sun  does  not  rise  between— 
Apr.l4Apr.  8  Apr    3Mar.29Mar.24 
and  T  and  I   and  |   and  |    and 
.  5;  SeptlO;>Septl5;  Sept20ri 


151 
days. 


I    161 
'  days. 

I 


171 
days. 


181 
days. 


10  02  |. 

858 
758 
709 
622 
5  37 
4  50 

4  01 
306 
1  59 


958 
8  34 
7  29 
6  80 
533 
4  34 

380 
2  10 


Sun  does  not  set  between— 


Oct.  23 
and 

Feb.19; 

120 

days. 


Oct  17 
and 

Feb.25; 

182 

days. 


and 
Mar. 

142 
days. 


9  48 
803 
6  42 
526 
4  07 

2  30 


926 
707 
5  13 
306 


8  28  I  Rises 
4  32  !Sept21 


Sun  does  not  set  between— 


Oct  12  Oct    6 


and 
2  JMar.  7; 
153 
days. 


Oct.    1 
and 

Mar.12; 

168 

days. 


Sept26.Sept21 


and 

Blar.l7; 

178 

days. 


and 

Mar.23: 

184 

days. 


TABLE  10.— MEAIT  LOCAL  TIME  OF  SUN  SET 


529 


Decli- 

na* 

tion. 

Approx 
date. 

Souih  LalUude. 

69° 

70° 

Tjo 

720 

78° 

740  ■ 

750 

7«o 

770 

78° 

80° 

829 

64° 

860 

A.  m. 
^esnot 
Oct.    1 

and 

Mar  12; 

163 

days. 

88P    1    90«> 

1 

o    / 

23  OSS 
22  84 
2158 
2102 
2001 

18  50 
17  31S 

16  04S 
J1430 
'l2  51 

1106 
916S 

7  188 
623 
325 
127S 
0  32N 

2  SON 

4  26N 

6  21 

8  13 
10  01 
1146 

13  25N 

14  59N 

16  27 

17  48 

19  02 

20  04 
2105 
2158N 

22  31N 

23  00 
23  18 
23  26 
23  24 
2312N 

22  60X 
22  17 
2135 

'20  44 

il9  44 

18  36N 

17  20N 

15  67 
14  28 

12  53 
1113 

9  29N 

7  40N 

5  49 
356 
200 
0  03N 
164S 

3  51S 
5  46 
740 
9  31 

1118 

13  02S 

14  40S 
1612 

17  38 

18  55 

20  05 
2105S 

21  ,^5S 

22  35 

23  04 
23  21 
23  27 
23  21S 

23  OSS 

Jan.  1 
6 
11 
16 
21 
26 
81 

Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 
12 
17 
22 
27 

Apr.  1 
6 

\l 

21 
26 

May  1 

6 
11 
16 
21 
26 
81 

June  5 
10 
15 
20 
25 
80 

July  5 
10 
15 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept  8 

8 
18 
18 
23 
28 

Oct    3 

8 
13 
18 
23 
28 

Nov.  2 
7 

12 
17 
22 
27 

Dec.   2 

7 

12 
17 
22 
27 

Jan.  1 

h.  vn. 

8und< 

Nov.22 

and 

Jan.  20 

11  37 

10  50 

10  16 

9  47 
9  19 
868 
829 
806 

7  42 
720 
6  57 
685 
6  12 
650 

528 
606 
4  44 

4  22 
400 

8  87 

3  16 
2  62 
229 
206 
1  40 
1  01 

A*  W. 

MS  not 
Nov.18 

and 
Jan.  24 

"ii'86' 
10  40 

10  03 
9  82 
9  04 
888 
8  12 

7  47 
7  23 
669 
686 
6  12 
5  49 

526 
608 
440 
4  16 
3  52 
328 

304 
288 
2  11 
1  41 
1  07 

h.  m. 
setbeti 
Nov.14 

and 

Jan.28; 

76 

dayH. 

11  16 

10  25 
9  46 
9  16 
8  47 
820 

768 
728 
703 
688 
6  14 
5  49 

624 
600 
486 
4  10 
846 
8  19 

262 
2  28 
150 
1  10 

A.  tn, 
ween— 
Nov.lO 

and 

Feb.  1; 

84 

days. 

h.  tn. 
8und< 
Nov.  7 

and 
Feb.  4; 

90 
days. 

A.  n.    A.  tn. 
MS  not  set  beti 
Nov.  4  Oct  81 

and      and 

Feb.  7;  Febll; 

96        104 

days.    days. 
. . .....1- 

A.  m. 
veen— 
Oct  28 

and 

Feb.l4; 

110 

days. 

A.  m.     A.  m.     h.  ffi.     A.  m. 
Sun  does  not  set  between— 
Oct.  26  Oct  28  Oct  17  Oct.  12 

and      and      and      and 
Feb  17;  Febl9;  Feb.25;  Mar.  2; 

116        120    1    182        142 
days.    days,  i  days.    days. 

A.  m. 
Sund< 
Oct    6 

and 
Mar.  7; 

158 
days. 

A.  fn.     A.  fa. 
set  between— 
Sept26Sept21 

and  1  and 

Mar.l7:May23; 

178        184 

days.    days. 

10  66 

10  06 

980 

858 

828 

759 

7  82 
706 
640 
6  14 

5  47 

6  21 
466 
429 
402 

8  35 
3  06 

286 
202 
1  21 

11  89 

10  28 

9  45 

9  10 

887 

806 
788 
7  10 
6  42 
6  15 
546 

6  19 
462 
4  24 
855 
325 
2  62 

2  20 
1  37 

1 

1 
1 

1 

11  12 

10  06 

.  924 

8  47 

8  16 
7  43 

7  13 
6  44 
6  16 
646 

6  16 
446 
4  16 
845 

8  11 
286 

1  54 
055 

. 

10  49 
944 
868 

828 
760 
7  18 
6  47 
6  16 
6  44 

5  18 
4  41 
406 
384 
265 
2  15 

1  19 

11  84 

10  05 

9  14 

883 

7  67 
723 
6  49 
6  16 
542 

606 
484 
368 

8  21 
289 
1  48 

r 

10  41 
988 

846 
807 
729 
662 
6  16 
640 

504 
427 
8  47 
807 
2  19 

1 

968 

900 
8  17 
7  35 
656 
6  17 
587 

466 
4  18 
886 
245 
1  42 

1 

968 
8  47 
753 
704 
6  17 
580 

443 
868 
266 
1  40 

1 

i 

989 
822 

7  18 
6  19 
6  21 

4  21 

8  13 
140 

1 

9  16 
742 
623 
606 

842 

1  46 

I      .           . 

886 
680 
434 

200 

1 

6  54  i  Sets 
2  40  ,Mar.23 

1 _. 

1 



1 

. 

........  -,...| 

** 

1 

1 

1 

:::::::i ::::::: 

Sun  do 
June  1 

and 
Jalvl2; 

days. 

1 

•esnot  1 
May  26 

and 
July20; 

days. 

'ise  bet 
May  21 

and 
Jiily24; 

days. 

ween— 
May  16 

and 

July28; 

74 

days. 

Sun  do 

May  12 

and 

days. 

lesnot  1 
May  9 

and 
Aug.  5; 

days. 

ise  bet) 
May  5 

and 
Ai^.9; 

days. 

veen— 

May  2 

and 

days. 

Sundc 
Apr.  28 

and 
Aug.16; 

no 

days. 

lesnoti 
Apr.  25 

and 
Aqg.19; 

117 
days. 

isebet^ 
Apr.  19 

and 
AQfl^; 

days. 

veen— 
Apr.  14 

and 
Aag50; 

days. 

Sun  dc 
Apr.  8 

and 
3ept.5; 

151 
days. 

tes  not  rise  between— 
Apr.  8jMar.29Mar.24 

and      and      and 
Septl0;Septl5;Sept20; 

161        171        181 
days.    days.    days. 

;.' '../...J 

1 

1 

I 

0  44 
125 

1  56 

2  22 

2  46 

3  08 
8  SO 
860 

4  10 
429 

448 
607 
625 

5  44 

6  02 

6  21 

640 

7  00 
7  19 

7  41 
802 
825 

8  51 

9  82 
10  17 
10  54 

1 

1 

1 

1 

• 

r 

1 

1 

:::::::::::::::::::  1 

1  30 

2  02 

2  31 
266 
320 

3  42 
403 
424 

444 
504 
524 
548 
608 
6  28 

6  48 
704 

7  25 

7  48 

8  11 

8  87 

9  05 
9  86 

10  14 

11  16 

0  41 

1  36 

2  11 

2  41 
307 

3  31 
855 

4  17 

489 
600 
6  21 

5  42 
608 

6  24 

6  46 
708 
780 
755 
820 

8  49 

9  22 
9  58 

10  54 

1 

!!!!.[.! 

....................  1 

0  52 

1  47 
228 

2  45 
8  21 
8  47 
4  11 

484 
4  67 
6  19 
6  41 
604 
626 

6  49 

7  13 

7  38 
804 

8  33 
906 

9  41 
10  80 

::::.:.:.—:- 

............  1 

1  10 

2  01 
2  87 
808 
886 
4  02 

428 
452 

6  16 
640 
604 
628 

668 

7  18 

7  46 

8  14 
8  46 
923 

10  00 

1  28 

2  17 
2  54 
825 
854 

422 
448 
6  14 

5  89 
605 

.   680 

6  57 
726 

7  54 
826 
902 
946 

10  51 

030 

1  61 

2  86 
8  11 
8  44 

4  14 
442 

6  10 

5  87 
605 
688 

702 

7  82 
804 

8  48 
920 

10  15 

::::::::::::  i 

1  06 

2  12 
255 
8  32 

406 
487 
607 
587 
606 
686 

706 
741 
8  16 
8  67 
946 
11  28 

1 

1  30 
286 
3  18 

866 
480 
502 
585 
607 

6  40 

7  14 

7  51 

8  81 
920 

10  84 

025 
208 
8  01 

844 
428 

468 
684 
609 
646 

728 
808 
8  49 
946 

r 

207 

8  12 
402 
448 
680 
6  13 
666 

743 
835 

9  43 

::::::::::::::  :::::ii 

2  11 
828 
429 

5  24 

6  18 

7  14 

8  16 

9  35 

2  21 
858 

5  14 

6  27 

7  43 

920 

1 

244' 
453 

644 
8  51 



3  46 
788 

Rises 
Sept21 

:::::::::::::: 

! 

. . .  •  •  • 

1 

1 

* 

1  '      ' 

i 

1 

::::::::;::::::::::;  i 

:::::::::::::::::::;:::::i 

1 

1 

1:::...  1 

Sun  d( 
Nov.22 

and 
Jan.20: 

60 
days. 

>eflnot 
Nov.18 

and 

Jan. 24; 

68 

daya. 

set  bet\ 
Nov.14 

and 

Jan.28; 

76 

days. 

veen — 
Nov.lO 

and 

Feb.  1; 

84 

days. 

Sundc 
Nov.  7 

and 

Feb.  4; 

90 

days. 

>e8not 
Nov.  4 

and 

Feb.  7: 

96 

days. 

Betbet\ 
Octal 

and 

Feb.ll; 

104 

days. 

veen— 
Oct  28 

and 

FebJ4; 

110 

days. 

Sund< 
Oct.  25 

and 
Feb.l7; 

116 
days. 

>es  not 
Oct  23 

and 

Feb.19; 

120 

days. 

i«t  bct\ 
Oct  17 

and 

FebJ25; 

132 

days. 

veen— 
Oct  12 

and 

Mar.  2; 

142 

days. 

Sundc 
Oct   6 

and 
Mar.  7; 

153 
days. 

)e8not 
Oct.    1 

and 

Mar.l2; 

163 

days. 

»et  between— 
Sept26  Sept.21 

and   1   and 

Mar.l7:Mar.23; 

173    i    184 

days.    days. 

1 

1 
I 



1 

. 

—  _ 

580 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 


1 

Decli- 

Ap- 

Beginning  of  morning  twUight — North  latitude. 

TiAtlon 

prox. 
date. 

san. 

■ 

0° 

10° 

20» 

300 

40° 

45° 

60° 

5&0 

eop 

62*° 

6y» 

67|«> 

70» 

7oO 

80° 

90«> 

o     / 

htffi. 

A.  TO. 

h.ftl. 

A.m. 

A.  tn. 

A.  9fl. 

A.m. 

A.m. 

A.m. 

A.m. 

A.m. 

A.m. 

A.m. 

A.m. 

A.m. 

2305S 

Jan.  1 

4  45 

6  02 

6  17 

5  81 

5  45 

5  52 

600 

609 

6  19 

6  24 

6  81 

688 

B6  47 

( ^  11 

07  69 

Twi- 

2108 

16 

462 

607 

6  21 

688 

545 

5  51 

5  57 

604 

6  11 

6  16 

620 

625 

B681 

(^47 

07  16 

light       • 

17  89 

81 

468 

6  10 

620 

580 

688 

6  41 

6  45 

6  48 

5  51 

563 

554 

655 

5  67 

(^69 

(^59 

begins 

18  018 

Feb.  16 

600 

6  09 

5  16 

5  21 

6  24 

524 

5  24 

628 

520 

6  18 

6  15 

6  12 

506 

4  49 

04  10 

Jan.  90. 

7  803 

Mar.  2 

600 

604 

507 

506 

608 

500 

456 

4  49 

489 

488 

4  24 

4  13 

869 

8  11 

Bun 

1898 
415N 
9  61N 

14  SON 

17 

Apr.  1 

16 

May  1 

4  67 
4  62 
4  47 

448 

4  67 
4  48 
438 

4  80 

464 

4  41 
426 

4  14 

4  49 
430 
4  10 

8  61 

4  89 
4  13 
845 

8  18 

482 
401 
828 

254 

423 
846 
308 

220 

409 
828 
229 

120 

860 
260 
127 

ItiMi 

887 
227 

820 
151 

268 
088 

226 

riaea 
Mar.  19. 

dther  twilight  or  continuous  daylight  (Table 

18  66 

16 

440 

4  24 

404 

386 

264 

222 

180 

10)  throughout  the  whole  24  hoon  of  each  day, 
between^ 

2148 

81 

4  40 

421 

8  57 

326 

286 

1  55 

022 

May  fllApr.28!Apr.l5 

Apr.  8 

Apr.  2 

Mar.  26Mar.l4|Mar.  1 

2317 

June  16 

4  41 

4  21 

856 

322 

227 

140 

June  2 

and 

and 

and 

and 

and 

land 

end 

and 

2314N 

80 

445 

426 

859 

326 

281 

1  44 

July  16 

Aug.  6 

Aug.22 

Aug.30 

Sept  6 

Sept  IS  9ept  17 

Oct   2  Oct  16 

2140N 
1848 
14  87 
989N 

407N 

July  15 
80 

Auflr.14 
29 

SepLlS 

448 
460 
460 
448 

444 

429 
484 
488 
4  39 

4  40 

406 
4  14 
422 
428 

488 

884 
8  47 
869 

4  11 

422 

245 
806 
827 
8  47 

405 

205 
284 
808 
880 

353 

087 
1  48 
229 
306 

838 

- 

Sunset* 
8ept2S.    , 

1 

181 
288 

8  16 

'  I 

1  82 

2  44 

:::::::i::::::::i 

2  20 

146 

088 

•«•«••«• 

1428 
728 

28 
Oct  18 

489 
484 

489 
488 

487 
440 

4  81 
440 

422 

487 

4  15 
484 

406 
480 

862 
428 

888 
4  18 

820 
406 

808 
868 

2  46 
8  47 

2  02 
8  88 

2  44 

12  618 

28 

480 

488 

445 

460 

458 

4  58 

463 

4  61 

4  49 

446 

448 

489 

484 

4  16 

08  85 

17298 

NoT.12 

429 

441 

4  61 

600 

508 

6  18 

6  15 

6  18 

6  21 

522 

523 

5  24 

5  25 

05  27 

05  26 

Twi- 

2069 

27 

480 

445 

468 

6  11 

622 

628 

584 

641 

648 

5  52 

5  57 

602 

i^  07 

fW23 

()6  60 

light 

2302 

Dec.  12 

485 

462 

607 

5  21 

686 

6  42 

560 

669 

608 

6  14 

6  21 

628 

()6  86 

O7  01 

(^48 

ends 

23  228 

27 

442 

469 

5  16 

629 

548 

6  61 

669 

608 

6  IS 

6  24 

6  81 

689 

®6  48 

$7  14 

08  04 

Nov.  14. 

Dedl- 

Ap- 

End  of  evening  tivilight — North  laiitude. 

XMtfon 

prox. 
date. 

1 

sun. 

(f> 

IQP 

20° 

30° 

40° 

46° 

50° 

550 

60° 

6240 

66P 

67*0 

70° 

75» 

80° 

9CP 

o    / 

JLm. 

A.fn. 

httn. 

A.  m. 

A.ffi. 

A.  in. 

A.m. 

A.m. 

A.m. 

A.m. 

rWm. 

A*m. 

A*m. 

A.m. 

A.m. 

28  038 

Jan.   1 

722 

706 

660 

686 

622 

6  16 

607 

668 

548 

548 

586 

529 

(^20 

(^66 

(^09 

Twi- 

2102 

16 

727 

7  12 

6  69 

6  47 

686 

629 

628 

6  16 

609 

605 

600 

665 

(^49 

(^85 

(^66 

light 

17  81 

81 

729 

7  17 

707 

658 

650 

6  46 

6  48 

640 

6  87 

686 

6  84 

688 

682 

(^31 

^^81 

b^ns    , 

12  618 

Feb.  15 

728 

7  20 

7  13 

709 

706 

706 

706 

7  07 

7  10 

7  12 

7  15 

7  19 

724 

742 

08  28 

Jan.  80.    ' 

7188 

Mar.  2 

725 

7  21 

7  10 

7  19 

722 

725 

780 

787 

7  47 

764 

803 

8  14 

828 

9  19 

Sun 

1278 

426N 

lOOlN 

14  69N 

17 

Apr.  1 

16 

May  1 

7  21 
7  16 
718 

7  12 

7  21 
721 
722 

7  24 

723 
723 
784 

7  41 

729 
789 
760 

804 

738 
766 
8  16 

8  87 

7  46 
808 
888 

9  01 

756 
8  24 
8  67 

986 

809 
8  47 
982 

10  87 

829 

920 

10  40 

Itiac 

8  42 
946 

8  59 
10  21 

•    922 

1147 

965 

rises 
Mar.  19. 

••■•*«• 

1             1             1 

either  twilight  or  contli 

nous  da 

ylight 

Table 

19  02 

16 

7  13 

720 

7  49 

8  17 

869 

982 

10  24 

10)  throughout  the  whole  24  hours  of  each  day, 
between— 

2168 

81 

7  16 

784 

758 

880 

9  19 

10  00 

1189 

May  1 

Apr.  23 

Apr.  15  Apr.  8  Apr.    S| 
and      and      and   1 

Mar.  26 

Mar.l4 

Mar.  1 

2318 

Junel5 

7  19 

7  89 

804 

888 

983 

10  20 

June  2 

and 

and 

and 

and 

and 

2812N 

80 

722 

7  42 

8  07 

841 

986 

10  22 

July  15 

Aug.  6 

Aug.22 

Aug.80 

Sept  6 

Sept  12 

Sept  17 

Oct  2 

Oct  16 

2186N 
18  36 
14  28 
929N 

July  16 
80 

Aug.l4 
29 

723 
7  24 
7  19 
7  14 

742 
788 
7  81 
722 

805 
758 
7  47 
7  84 

887 
8  25 
809 
7  60 

926 
906 
8  42 

8  14 

10  05 
988 
905 
8  81 

11  81 

10  27 

9  39 

864 

Sunsets 
Sept  25. 

10  36 
928 

............ 

10  2G 

....... 

8  65N 

1548 
7  40 

8ept.l3 

28 

Oct  13 

708 
708 
669 

7  12 
703 
6  65 

7  19 
704 
662 

7  80 
7  10 
6  52 

746 
7  19 
6  55 

768 
726 
658 

8  18 
736 
702 

885 
748 
709 

906 
8  07 
7  18 

980 
&20 
725 

10  03 
886 
783 

1104 
868 
744 

9  28* 

758 

845 

13  028 

28 

668 

6  49 

643 

688 

685 

634 

684 

636 

688 

6  40 

648 

6  47 

6  62 

709 

07  46 

17  388 

Nov.  12 

700 

648 

687 

628 

620 

6  16 

6  18 

6  10 

6  07 

605 

604 

602 

602 

^69 

05  59 

Twi- 

2105 

27 

705 

650 

687 

624 

6  IS 

607 

600 

654 

5  46 

6  42 

538 

588 

(^27 

?  )5  11 

(H4S 

light 

23  04 

Dec.  12 

7  12 

665 

640 

6  26 

6  12 

605 

5  67 

548 

5  88 

683 

626 

5  19 

(^10 

()4  46 

^)8  59 

ends 

23  218 

27 

7  20 

7  03 

6  47 

6  83 

6  19 

6  11 

603 

654 

5  43 

588 

5  31 

628 

$5  14 

04  49 

e^58 

Nov.  14. 

0Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 


,--^ 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 


531 


Decli- 
nation 
sun. 


23  05S 
2108 

17  39 

13  01S 

7  808 
139S 
415N 
9  51N 

14  50N 

18  65 
2148 
2317 
2314N 

2140N 
18  43 
14  37 
9  39N 

407N 
142S 
728 
12  61S 

17  29S 
20  59 

23  02 
23  22S 


Ap- 
rox. 
te. 


dai 


I 


Jan.  1 

16 

31 
Feb.  15 

Mar.  2 
17 

Apr.  1 
16 

May  1 
16 
31 

Junel6 
30 

July  15 
80 

Aug.l4 
29 

Sept.l8 
28 

Oct.  13 
28 

Nov.12 
27 

Dec.  12 
27 


Beginning  of  morning  tvnlighl — South  latitude. 


0° 


h.n, 
445 
4  52 

468 
600 

600 
4  67 
4  62 

4  47 


48 

40 
40 
41 
45 


4  48 
4  60 
4  60 

4  48 

4  44 
4  39 

4  34 
4  80 

4  29 
4  80 


35 

42 


10° 


20© 


ft.  fit. 
426 
484 


43 
49 


4  63 
454 
4  54 
4  53 

4  53 
4  52 
465 
4  58 
602 


04 
08 
00 
64 

46 
86 
27 
19 


4  14 
4  12 

4  15 

4  22 


/Lm. 
400 
4  11 


4 
4 

4 

4 

4 
4 

5 
5 
5 
5 
6 

6 
6 
6 
4 

4 
4 
4 
4 


24 
86 

48 

49 
54 
67 

01 
06 
09 
14 
17 

17 
14 
06 

68 

46 
81 
17 
04 


3  55 
850 

3  50 
3  67 


9P 


326 
341 

368 
4  14 

429 
4  41 
4  61 
4  69 


5 
6 
6 
6 
6 

6 
6 
5 
5 

4 
4 

4 


07 
15 
22 
28 
31 

32 
26 
14 
00 

42 
23 
03 


344 


29 
19 

16 
22 


40°   !   46° 


h.fii. 
282 
253 

3  19 
845 

408 

4  27 
4  44 
4  59 


12 
24 
86 
42 
46 


5  43 

5  84 

6  19 
4  69 

4  86 
4  09 
8  42 
8  15 


49 
82 

23 
28 


1  46 

2  16 

2  40 

3  23 

363 

4  17 
489 
4  67 

6  14 
629 
6  41 
550 
558 


60° 


h.fn. 
Jan.  11 

1  00 

206 

2  63 

838 
406 
4  81 
454 

6  15 
583 
548 
558 
6  01 


49 
88 
21 
58 


4 

4 


80 
00 
3  27 
2  64 


2  22 
1  66 


37 
40 


5 
6 
6 
4 


56 
43 
22 
65 


23 
47 
307 
2  24 


4 

3 


66° 


ft.  m. 
Nov.lOl 

Feb.  2 


206 

804 
8  47 
4  21 
460 

6  16 
688 
566 
6  06 
609 


6  03 
6  47 
5  22 
4  60 


1  88 
042 

Dec.  8 
Jan.  11! 


4  12 
329 
289 
188 

Nov.K 

and 

Feb.  2 


60° 


ft.  fit. 


62*o 

66° 

67*0 

70° 

750 

W> 

htffi. 

ft.  m. 

ft.  171. 

ft.  m. 

h,m. 

ft.m. 

90O 


It  is  either  twUiff  ht  or  continuous  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 


between— 
Oct.  26  Oct.  19  Oct.  12 


iFeb.18 

2  19 
8  21 
407 

4  44 

6  16 
642 
604 
6  17 
620 

6  11 

5  61 
5  22 
4  48 

3  57 
808 
1  53 


Feb.  25 

1  40 
303 
3  67 
439 

6  15 
646 
6  06 
623 
625 


Mar.  3 


6  16 
5  53 
5  21 
4  89 


8  47 
2  45 
1  15 


2  39 
844 

4  34 

6  14 

5  47 

6  18 
6  29 
6  32 


6  20 
656 
19 
82 


5 
4 


886 
2  20 


Oct.     eiSept.  29 
Mar.  lopiar.  16 


204 
828 
4  26 


5 
5 


12 
60 
6  19 
6  87 
640 


6  27 
568 
6  17 
4  25 

8  19 
144 


0  61 
306 
4  16 


06  33 
6  01 
6  14 
4  14 

2  66 
080 


Sept  16  Sept.  2 
Mar.29  Apr.  11 


187 
843 


1  24 


It  is  either  twilight  or  continuous  daylight  Table 
10)  throughout  the  whole  24  hours  of  each  day, 
between— 


2  19 


Oct.  26IOct.  19  Oct.  12iOct 
Feb.  18j  Feb.  25. Mar.  3  Mar 


I 


5£ept.  29 
r.  IQlMar.  16 


Sept  15 
Mar.29 


Sept.  2 
Apr.  11 


Sunsets 
Mar.  23. 


Twi- 
light 
ends 
May  12. 


Twi- 
light 
begins 
Aug.  2. 

Sun 

rises 

Sept.  21. 


Decli- 
nation 
sun. 


Ap- 
prox. 
date. 


28  068 
2102 

17  81 

12  51S 

718S 

127S 

4  26N 

lOOlN 

14  69N 
19  02 
2168 
2818 
2312N 

2135N 

18  36 
14  28 

9  29N 

3  55N 
164S 
740 

13  028 

17  88S 
2106 

23  04 
23  218 


Jan.  I 
16 

31 
Feb.  16 

Mar.  2 

17 

Apr.  1 

16 

May  1 
16 
31 

Junel5 
80 

July  16 
80 

Aug.l4 
29 

Sept.l3 
28 

Oct.  18 
28 

Nov.12 
27 

Dec.  12 
27 


End  of  evening  turUight — South  latitude. 


0° 


ft.m. 
7  22 
7  27 


29 
28 


7  25 
7  21 
7  16 
7  18 


12 
13 
15 
19 
22 


7  23 
7  24 
7  19 
7  14 

7  08 
7  03 
6  59 
6  68 


00 
05 

12 
20 


lOO 

20° 

30° 

ft.  fTI. 

7  41 
7  46 

A.  111. 
807 
808 

ft.  m. 
8  41 
8  89 

744 
7  89 

808 
754 

829 
8  14 

782 
7  23 
7  14 
707 

741 
7  28 
7  14 
7  03 

766 
786 
7  17 
700 

702 
669 
669 
702 
705 

658 
648 
646 
6  47 
650 

6  47 
687 
6  38 
6  82 
686 

708 
7  09 
709 
708 

6  54 
658 

7  02 
704 

6  41 
6  48 
655 
708 

707 
7  06 
706 
709 

7  07 
7  11 
7  16 
7  24 

7  10 
7  19 
7  80 
744 

7  15 
7  23 

7  34 
7  46 

800 
8  16 

7  82 
740 

7  67 
805 

8  81 
8  39 

4ff> 


ft.in. 
984 
926 

907 
843 


16 
49 
24 
01 


46° 


ft.  fit. 
10  20 
10  04 

9  86 
905 

881 


59 
29 
02 


OOP 


ft.  M. 

Jan.  11 
11  17 

10  20 
9  84 


6  42 
6  28 
6  20 
6  18 
6  21 

6  29 
6  89 

6  61 

7  03 

7  17 
7  83 

7  52 

8  14 

8  89 

9  04 

9  24 
9  34 


6  40 
628 
6  13 
6  10 
6  14 

622 
635 

6  49 
705 

7  23 

7  43 
807 

8  35 

908 

9  42 

10  11 
10  22 


8  61 
8  11 
7  36 
7  04 


6  88 
6  19 
6  06 
602 
606 

6  16 
6  31 

6  48 

7  08 

7  80 

7  56 

8  27 
906 

9  62 
10  56 

Dec.  3 
Jan.  11 


66° 


ft.  911 

Nov 
and 
Feb.  2 


1( 


10  20 

9  19 
8  29 
7  46 
7  08 

688 
6  14 
6  59 
554 

5  57 

6  09 
6  26 

6  48 

7  13 

7  41 

8  14 
866 

9  52 

Nov.K 

and 

Feb.  2 


60° 


62*' 


65° 


67*' 


70° 


750 


80° 


ft.  m.  ft.  m.  ft.  9R.  ft.  fit.  ft.  tn.  ft.  fn.  ft.  tn. 
It  is  either  twiliffht  or  continuous  daylight  Table 
10)  throughout  tne  whole  24  hours  of  each  day, 
between— 

pt.  29  Sept  15iSept. 
ar.  16  Mar.29  Apr.  11 


90° 


Feb.  18  Feb.  25 

10  03 
854 
800 
7  15 


It  is  either  twiliffht  or  continuous  daylight  (Table 
10)  throughout  tne  whole  24  hours  of  each  day, 
between — 


Oct.  26 
Feb.  18 


Oct.  19 
Feb.  25 


Oct.  12lOct. 
Mar.  31  Mar 

I 


6|Bept. 
.  lOlMar. 


29  Sept  15'8ept. 
16  Mar.29  Apr.  11 


Sunsets 
Mar.  28. 


Twi- 
light 
ends 
May  12. 


Twi- 
light 
begins 
Aug.  2. 

Sun 

rises 

Sept  21. 


0Sun  does  not  rise:  twilight  lasts  from  morning  to  evening,  being  .strongest  at  noon. 
63219°— 11 33 


J 
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TABLE  12.— REDUCTION  OF  LOCAL  MEAN  TIME  OF  SUNRISE  AND  SUNSET 

TO  STANDARD  MERIDIAN  TIME. 


Difference  of  longi- 
tude between  lo- 
cal and  standard 
meridian. 

Rednction 
to  be  applied 

to  local 
mean  time. 

Difference  of  looaA- 
tnde  between  lo- 
cal and  standard 
meridian. 

Reduction 
to  be  applied 

to  mean 
local  time. 

Difference  of 
longitude 

between  lo- 
cal and 
standard 
meridian. 

Redaction 

to  be  applied 

to  mean 

local  time. 

O       /              Of 

0  00  to  0  07 

MinuU*. 
0 

o      /              o     / 

7  23  to    7  37 

MinvUB. 
30 

o 

15 

Houn, 

1 

0  08  to  0  22 

1 

7  38  to    7  52 

31 

30 

2 

0  23  to  0  37 

2 

7  53  to    8  07 

32 

45 

3 

0  38  to  0  52 

3 

8  08  to    8  22 

33 

60 

4 

0  53  to  1  07 

4 

8  28  to    8  37 

34 

75 

5 

1  08  to  1  22 

5 

8  38  to    8  52 

35 

90 

6 

1  23  to  1  37 

6 

8  53  to   9  07 

36 

105 

7 

1  38  to  1  52 

7 

9  08  to    9  22 

37 

120 

8 

1  53  to  2  07 

8 

9  23  to    9  37 

38 

135 

9 

2  08  to  2  22 

9 

9  38  to   9  52 

39 

150 

10 

2  23  to  2  37 

10 

9  53  to  10  07 

40 

165 

11 

2  38  to  2  52 

11 

10  08  to  10  22 

41 

180 

12 

2  53  to  3  07 

12 

10  23  to  10  37 

42 

3  08  to  3  22 

13 

10  38  to  10  52 

43 

3  23  to  3  37 

14 

10  53  to  11  07 

44 

3  38  to  3  52 

15 

11  08  to  11  22 

45 

3  53  to  4  07 

16 

11  23  to  11  37 

46 

4  08  to  4  22 

17 

11  38  to  11  52 

47 

4  23  to  4  37 

18 

11  53  to  12  07 

48 

4  38  to  4  52 

19 

12  08  to  12  22 

49 

4  53  to  5  07 

20 

12  23  to  12  37 

50 

5  08  to  5  22 

21 

12  38  to  12  52 

51 

5  23  to  5  37 

22 

12  53  to  13  07 

52 

5  38  to  5  52 

23 

13  08  to  13  22 

53 

5  53  to  6  07 

24 

13  23  to  13  37 

54 

6  08  to  6  22 

25 

13  38  to  13  52 

55 

6  23  to  6  37 

26 

13  53  to  14  07 

56 

6  38  to  6  52 

27 

14  08  to  14  22 

57 

6  53  to  7  07 

28 

14  23  to  14  37 

58 

7  08to7  22 

29 

14  38  to  14  52 

59 

If  local  meridian  is  east  of  standard  meridian,  subtract  from  local  mean  time. 

If  local  meridian  is  west  of  standard  meridian,  add  to  local  mean  time. 

For  differences  of  longitude  less  than  15°,  use  the  first  part  of  the  table.  For  greater 
differences  take  from  the  last  part  of  the  table  the  hour  corresponding  to  the  nearest 
tabulated  value  less  than  the  given  difference,  and  from  the  first  part  of  the  table  the 
minutes  corresponding  to  the  remainder  obtained  by  subtracting  this  tabulated  value  from 
the  given  difference. 


IIJfDEX. 

This  Index  gives  the  maritime  States  of  the  United  States  and  Provinces  of  Canada »  the  principal  countries  of  the  world, 
important  islands  and  bodies  of  water,  and  the  70  ports  for  which  fnll  predictions  are  given,  these  ports  being  printed  in  small  capi- 
tals here  and  also  in  Table  8. 

In  order  to  find  any  station  given  in  Table  8,  find  in  this  Index  the  name  of  the  country.  State,  or  body  of  water  in  or  upon 
which  the  station  is  located;  the  reference  will  be  to  the  beginning  of  the  list  of  stations  given  under  that  heading,  the  particular 
port  required  appearing  in  its  geographic  sequence. 


A.  P»jre. 

Abyssinia 432 

Aden,  Arabia 269,432 

Admiralty  Inlet,  Wash 394 

Adriatic  Sea 438 

Africa 432,434,436 

Alabama 374 

Alaska 400 

Alaska  Peninsula •    404 

Aleutian  Islands 404 

Algeria 436 

Amoy,  China 197,410 

Annual  variation  in  mean  sea  level 462 

Anticosti  Island 342 

Apia,  Samoa  Islands 221,422 

Arabia 432 

Arabian  Sea 430 

Arctic  Ocean 338,406,450,462 

Argentina 380,382 

Arzobispo  Islands - —       416 

Asia 406,430,436 

Asia  Minor 436 

Astoria,  Or^ 161,392 

Auckland,  ^w  Zealand 229, 426 

Australasia 424 

Australia 428 

Austral  Islands 422 

Austria 438 

Azores , 436 

B. 

Bahamas 376 

Baltimore,  Md 97,364 

Bali  Island,  East  Indies 412 

Baluchistan 430 

Banks  Islands,  South  Pacific 426 

Bass  Strait,  Australia 428 

Batavia,  Java 209,412 

Bay  of  Bengal 430 

Bay  of  Biscay 440 

Bayof  Fundy 346 

Behm  Canal,  Alaska 400 

Bellingham  Bay,  Wash 396 

Belize,  Central  America 374 

Belgium 462 

BenngSea 404,406 

Bermuda  Islands 376 

Bohollsland 416 

Bombay,  India 261,430 

Bonin  Islands,  North  Pacific 420 

Borneo 414 

Boston,  Mass 69,350 

Brazil 378 

Brest,  France 285,440 

British  Columbia 396,398 
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Buenos  AiBBS,  Argentina 137,380 

Buzzards  Bay 352 

C. 

Calcutta,  India : 249,430 

California 388 

Campbell  Island,  B.  C 398 

Canary  Islands 436 

Canal  Zone 378,386 

Cape  Breton  Island,  Nova  Scotia 344 

Cape  Colony,  Africa 434 

Cape  Fear  River  and  branches 368 

Cape  Horn,  South  America 141, 382 

Capetown,  Africa 273,434 

Cai)e  Verde  Islands 436 

Caribbees  or  Lesser  Antilles 378 

Caribbean  Sea 374 

Carimata  Strait 414 

Caroline  Islands,  North  Pacific 420 

Carquinez  Strait 390 

Casco  Bay,  Maine 350 

Cebu  Island,  P.  1 416 

Celebes,  Eastlndies 414 

Chappaquiddick  Island,  Mass 362 

Charleston  (Custom-House),  S.  C 113,370 

Chatham  Sound,  B.  C 400 

Chatham  Strait,  Alaska 402 

Chesapeake  Bay 362 

Chile 380,382 

China 410 

Clarence  Strait,  Alaska 400 

Cochin  China 410 

Colombia,  South  America 378,386 

Colombo,  Ceylon,  India 257,430 

Columbia  River 392 

Connecticut 354 

Cook  Islands,  South  Pacific 422 

Cook  Inlet,  Alaska 404 

Coos  Bay,  Oregon 392 

Cordova  Bay,  Alaska.  ..i 402 

Costa  Rica 376,386 

Cross  Sound,  Alaska 402 

Cuba 376 

Cumberland  Sound 338 

Current  tables 467 

D. 

Delaware  Bay,  River,  and  State 360 

Denmark 454 

District  of  Columbia 366 

Dixon  Entrance,  Alaska  and  B.  C 400 

Dover,  England 309,444 

Dublin  Bay  ( Kingstown),  Ireland  . , 321, 450 

533 


534 


INDEX. 


Eastern  or  Malay  Archipelago 412 

East  Indies 412 

Ea8tRiver,N.  Y 354 

Ecua<lor 386 

Edinburgh  (Leith),  Scotland 293, 442 

Egypt 432,436 

England 442 

English  Channel 440 

Equation  of  time 464 

Europe 438 

Explanation  of  tables 37 

F. 

Faroe  Islands 452 

Falkland  Islands 382 

Fbrnandina,  Fla 121,370 

Fiji  Islands 422 

Finlayson  Channel,  B.  C 398 

Fisher  Channel,  R  C 398 

Fitzhueh  Sound,  B.  C...... 398 

Flores  Island,  East  Indies 412 

Florida 370 

Formosa  Island 408 

France 438,440 

Franz  Josef  Land 456 

Fre<ierick  Pound,  Alaska 402 

Friendly  Islands 422 

G. 

Galapagos  Islands 386 

Galveston,  Tex 129,374 

Gaspar  Strait,  East  Indies 414 

Georgia 370 

Georgia  Strait,  VVa«h.  and  B.  C 396 

Germany 452, 454 

Gilbert  Islands 420 

Governors  Island,  N.  Y 85, 358 

Gravs  Harbor,  Wash 394 

Grt^t'ce 438 

Greenland 338 

Greenock,  Scotland 31 7, 448 

Grenville  Channel,  B.  C 398 

Grinnell  Land 338 

Guam  Island,  Marianas 416 

Guatemala 374,:i88 

Guiana,  South  America 378 

Guimaras  Island 416 

Guinea,  Africa 434 

Gulf  of  California,  Mexico 388 

Gulf  of  Mexico 372 

Gulf  and  River  of  St.  Lawrence 340, 342 

H. 

Haiti 376 

Halifax,  Nova  Scotia. 57, 344 

Hamburg.  Germany 329, 454 

Harlem  River,  N.  Y 356 

Harmonic  constants 458 

HaroStrait,  Wash .' 396 

Havre,  France 289,442 

Hawaiian  Inlands 420 

Hebrides  Islands 452 

Height  of  tide  at  any  time 333 

Hervey  Islands 422 

Hokushu  Island 406 

Holland 452 

Honduras 374,386 

HoNCJKONG,  China 201,410 

HoNOLi'Lr,  Oahu  I.,  Hawaiian  Islands 217, 420 

Honshu  Island 408 

Hood  Canal,  Wash  394 

Hudson  Bay  and  Strait 338 

Hudson  River,  N.  Y 358 

Hull,  England 297,444 


^'  Tage. 

celand 338 

cy  Strait,  Alaska 402 

loiloStrait 416 

ndex  to  Principal  Porta 52 

ndia 430 

ndian  Ocean  islands 432 

reland 448,450 

slands  of  the  Pacific  Ocean 420 

sle  of  Man 448 

taly 438 


J. 

Jamaica 376 

James  River,  Va 368 

Jan  Mayen  Island 338 

Jai>an .'. 406 

Java 412 

Juan  de  Fuca  Strait 394 


K. 

Kamchatka 406 

Karachi,  India 265,430 

Keku  Strait,  Alaska 402 

Kennel)ec  River,  Me 348 

Kermadec  Islands 422 

Key  West,  Fla 125,372 

KiNGsrrowN,  Ireland 321, 450 

Kiushu  Island,  Japan 408 

KoDiAK,  Kodiak  Island,  Alaska 173, 404 

Kongo  River,  Africa 434 

Korea 410 

L. 

Labrador 340 

I.eith,  Scotland 293,442 

Lt*sser  Antilles 378 

Leyte  Island,  P.  I 41o 

Lil)eria 4'M 

Lisbon,  Portugal 277,4,J8 

Liverpool,  England 313, 446 

Lombok  Island,  East  Indies 412 

London,  England 305, 444 

Long  Island,  N.  Y 356 

Long  Island  Sound 354 

Iax)  (^hoo  Islands 408 

Louisiade  Archipelago 422 

Ix^uisiana 374 

Low  Archipelago 422 

l^iwer  California 388 

Loyalty  Islands 426 

Lummi  Bay,  Wash 396 

Luzon  Island,  P.  I 418 

Lynn  Canal,  Alaska 402 

M. 

Mada^rascar 432 

Madeira  Islands 4.% 

Madras,  India 253,4.30 

Ma^llan  Strait asO 

Malakka  Strait,  Sumatra  !!.'!!..  ^ .!. ! 412 

Malay  Archipelago 412 

Malay  Peninsula 410 

Manila,  Pasig  River  entr.,  Philippine  Ids  . . .  213, 416 

Mangarei  Island,  East  Indies 412 

Marianas 420 

Marquesas  Islands 422 

Marshall  Islands 420 

Marthas  Vineyard 352 

Marvland 362,366 


INDEX. 
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Massachusetts 850 

Meditemmean  Sea 436,438 

Miyako  Sima  Islands,  Japan 408 

Melbourne,  Australia 237,428 

Mexico 374,388 

Milbank  Sound,  B.  C 398 

Mindanao  Island,  P.  1 414 

Mindoro  Island,  P.  1 416 

Mississippi 374 

Molukka  Islands 414 

Moon' s  phases,  apogee,  perigee,  and  declination .      462 

Moon's  transits *, 460 

Morocco 436 

Mozambique 432 

N. 

Nagasaki,  Japan 186, 408 

Nantucket  Sound 350 

Narra^^^ansett  Bay 352 

Natal,  Africa 434 

Navigator  Islands 422 

Negros  Island 416 

Netherlands 452 

Newark  Bay,  N.  J 358 

New  Britain  Island 426 

New  Brunswick 342,346 

New  Caledonia 426 

Newfoundland 340 

New  Guinea,  or  Papua 426 

New  Hampshire 350 

New  Hanover  Island 426 

New  Hebrides  Islands 426 

New  Ireland  Island 426 

New  Jersey.* 358 

New  London,  Conn 77, 354 

Newport,  R.  1 73,352 

New  South  Wales 428 

New  York 354 

New  York  (Governors  Island) ,  N.  Y 85, 358 

New  Zealand 424,426 

Nicara^a 376,386 

North  America 338,386 

North  Australia 428 

North  Carolina 368 

North  Island,  New  Zealand 424 

North  Sea 452,454 

Norway 454 

Norton  Sound,  Bering  Sea 406 

Nova  Scotia 344 

Nova  Zembla 456 

O. 

Ogden  Channel,  B.  C 400 

OkhotakSea 406 

Old  Point  Comfort,  Va 105,368 

Orange  River,  Africa 434 

Oregon 392 

Orkney  Islands 452 

P. 

Pacific  Ocean  Islands 420 

Padilla  Bay,  Wash 396 

Palawan  Island,  P.  I 414 

Panama,  Panama  Canal  Zone 149, 378, 386 

Panay  Island 416 

Pago  Pago,  Tutuila  I.,  Samoa  Islands 422 

Papua,  or  New  Guinea 426 

Pennsylvania ^ 3(50 

Penobscot  Bay  and  River 348 

Peril  Strait,  Alaska 402 


Page. 

Persia 432 

Persian  Gull 432 

Peru 384 

Philadelphia,  Pft 93,362 

Philippine  Islands 414 

Phoenix  Islands 422 

Polynesia 420 

Poirr  Adelaide,  Australia 241, 428 

Portland,  Me 65,350 

Portland  Canal,  etc.,  Alaska  and  B.  C 400 

Porto  Rico,  West  Indies 378 

Port  Townsend,  Wash 165, 394 

Portugal 438 

Possession  Sound  and  Port  Susan,  Wash 394 

Potomac  River,  Md.,  Va.,  and  D.  C 364 

Prince  Edward  Island 344 

Prince  William  Sound,  Alaska 404 

Principe  Channel,  B.  C 398 

PugetSound.  Wash 394 

Q. 

Quebec,  Province  of 340 

Queen  Charlotte  Islands,  B.  C 398 

Queensland 428 

QuEENSTowN,  Ireland 325, 450 

R. 

Rangoon,  Burma 245, 430 

RaritanBay 358 

Red  Sea 432 

Resurrection  Bay,  Alaska 404 

Revillagigedo  Channel.  Alaska 400 

Rhode  Island 352 

Rio  db  Janeiro,  Brazil 133, 380 

Riu  Kiu  or  Loo  Choo  Islands,  Japan 408 

RocHELLE,  France 281, 440 

Rosario  Strait,  etc.,  Wash 394 

Russia 454 

S. 

Sacramento  River-i Cal 390 

Sahara 436 

St.  Croix  River,  Me 346 

St.  John,  New  Brunswick 61, 346 

St.  Johns,  Newfoundland 53, 340 

St.  Lawrence  River  and  Gulf 340,342 

Salvador,  Central  America 386 

St.  Michael  (Norton  Sound),  Alaska 177, 406 

Samar  Island,  P.  1 416 

Samoa  Islands 422 

Sandalwood  Island 412 

San  Diego,  Cal 153,388 

Sandy  Hook,  N.  J 89,358 

San  Francisco  Bav 390 

San  Francisco  (iWt  Point),  Cal 157,390 

San  Juan  Channel,  Wash 396 

San  Juanico  Strait,  P.  1 416 

San  Pablo  Bay,  Cal 390 

San  Pedro  Channel,  Cal 388 

Sannak  Islands,  Alaska 404 

Santa  Barbara  Channel,  Cal ;388 

Santa  Cruz  Islands,  South  Pacific 426 

Santo  Domingo 376 

Saratoga  Passage,  Wash 394 

Savannah  Entrance,  Ga 117, 370 

Schuylkill  River,  Pa 362 

Scotland 442,448 

Senegambia 434 

Sergius  Narrows ,  Alaska 402, 508 

Seymour  Narrows,  B.  C 396.504 
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Shanghai,  China 193,410 

Shebrnbbs,  England 301,444 

Shetland  Islands 452 

Shikoku  Island,  Ja^mn 408 

Siam 410 

Siberia,  Arctic  Ocean 406 

Siberia,  Pacific  Ocean 406 

Sierra  Leone 434 

SiNQAPORK,  Malay  Peninsula 205, 410 

Sitka,  Alaska 169,402 

Skagit  Bay,  Wash 394 

Smith  Inlet,  B.  C 398 

Society  Islands 422 

Solomon  Islands,  South  Pacific  Ocean 426 

Somaliland 432 

SouthAmerica 378 

South  Australia 428 

South  Carolina 370 

South  Georgia 382 

South  Island,  New  Zealand 424 

Spain 438,440 

Spitzbergen 456 

Staten  Island,  N.  Y 356 

Stephens  Passage,  Alaska 402 

Stewart  Island,  New  Zealand 424 

Suisun  Bay,  Cal 390 

Sulu  Islands,  P.  1 414 

Sumatra 412 

Sumba  Island,  East  Indies 412 

Sumbawa,  East  Indies 412 

Sumner  Strait,  Alaska 400 

Sunda  Strait,  East  Indies 412 

Sunrise  and  sunset 510 

Sydney,  Australia 233,428 

Syria 436 

T. 

Tasmania 428 

Texas 374 

Tientsin  Entrance,  China 189, 410 

Tierra  del  Fuego 382 

Timor  Island,  Eaat  Indies 412 

Tokelau  Islands 422 

Tongalslands 422 

Trinidad 378 

TripoU..... 436 
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TEUflhima  Island,  Japan 406 

Tuamotu  Islands 422 

Tubuai  Islands 422 

Tuckemuck  Island 352 

Tunis 436 

Tutuila  Island,  Samoa  Islands 418 

Twilight  tables 530 

U. 

Umpqua  River,  Oreg 392 

Union  Islands 42*2 

United  States 346,388 

Uruguay 380 

V, 

Valparaiso,  Chile 145,384 

Vancouver  Island 396 

Variations  in  mean  sea  level 462 

Venezuela 378 

Victoria,  Australia 428 

Vineyard  Sound,  Mass 352 

Virginia 362,364 

W. 

Wales 446 

Washington,  State  of 392 

Washington,  D.  C 101,366 

Wellington,  New  Zealand 225, 424 

Western  Australia 430 

West  Indies 376 

White  Sea,  Russia 456 

Willapa  Bay,  Wash 394 

WiLLBTTS  Point,  N.  Y 81,356 

Wilmington,  N.  C 109,368 

Wrangell  Strait,  Alaska 402 

Wright  Sound,  B,  C 398 

Y. 

Yaquina  Bay  and  River 392 

Yokohama,  Japan 181,408 

Z. 
Zanzibar 432 
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NOTE. 

In  the  preparation  of  these  tide  tAbles  the  hest  available  material  has  been  uacd;  hut 
the  predictions  and  tidal  constants  are  necessarily  of  unequal  merit  for  different  parts  of  th^' 
globe,  owing  to  a  liu^k  of  properly  distributed  observationH  upon  which  to  base  conclusion- 
It  is  our  purpose  to  substitute  better  values,  as  soon  as  obtained,  wherever  those  give. 
may  prove  unsatisfactory,  and  therefore  any  tidal  observations,  even  if  consisting  of  only  i 
few  tides,  will  be  very  acceptable. 

To  persons  willing  to  aid  in  the  collection  of  tidal  data,  we  suggest  to  obsei-ve  tlii 
height  of  the  sea  at  regular  intervals  of  one  hour,  day  and  nighty  whenever  practicable 
rather  i;han  the  high  and  low  waters  only  for  the  same  period.  Observations  taken  even  ui 
longer  intervals  of  time,  such  as  every  two  or  three  hours,  will  be  useful. 

It  must  be  borne  in  mind  that  these  tables  aim  to  give  the  times  and  heights  of  hicrl 
and  low  waters,  and  7wt  the  times  of  turning  of  the  current  or  of  slack  water.  For  oceui 
stations  there  is  usually  but  little  difference  between  the  time  of  high  or  low  water  and  th< 
beginning  of  ebb  or  flood  current;  but  for  places  in  narrow  channels,  landlocked  harbors 
or  on  tidal  rivers  the  time  of  slack  current  mav  differ  bv  two  or  three  hours  from  the  tim^ 
of  high  or  low  water  stand,  and  local  knowledge  is  required  to  enable  one  to  make  the  projx^i 
allowance  for  this  delav  in  the  condition  of  tidal  currents. 

It  is  desired  to  collect  information  relating  to  tidal  currents  with  the  view  of  inrludinj 
it  in  subsequent  issues  of  this  publication. 

All  persons  are  invited  to  send  information  or  suggestions  for  increasing  the  Usefuhn* 
of  th^e  Tide  Tables  to  the 

SUPERINTKNDKNT  OK  THK  COAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  S.  A. 
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